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The ability, because of its adjustable blade length 
and height, to do work of such a difficult nature 
that other maintainers and light graders could not 
hope to touch it, is one of the chief features of the 


Austin Pup. 


Light, handy roller, scarifier and tractor as well 
—is it any wonder that the 3 to 4-ton Pup has be- 
come a universal favorite with public officials, con- 
tractors and other users, almost over night? 


A copy of the latest special Pup catalog that 
tells the whole story is yours for the asking. 


The Austin- Western Road Machinery Co. 
Home Office: CHICAGO 


Branches in All Principal Cities 
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Constructing Mitchell Dam 





Construction of cofferdams in a wide, swift stream as preliminary work in 
development of a power project for the Alabama Power Company 





By L. G. WARREN* 


In the May issue of Pustrc Works under the 
title “Super-Power Electric Systems,” Pustic 
Works referred to the southern super-power 
system, which contains more than 600 miles of 
distribution line and nine generating stations 
and six main distributing centers. One of the 
cooperating companies in this system is the Ala- 
bama Power Company. This company has hy- 
droelectric generating stations at Jackson 
Shoals, 3,000 h. p., and one at Lock No. 12, about 
60 miles below Birmingham, producing 110,000 
h. p.; also reserve steam plants on Warrior 
river, 77,000 h. p., at Gadsden, 20,000 h. p., and 


*Principal assistant engineer for Dixie Construction Co. 











COFFERDAM NO. 3 ON NOVEMBER 8, 


In left foreground, southeast arm with steel sheeting. 
Forms for bridge deck piers, power houses No. 


trol gap. 


at Birmingham, 15,000 h. p. The company has 
1,500 miles of transmission lines feeding the 
various industries and communities of the state. 
The main distribution line carries a current of 
110,000 volts, which is stepped down to 44,000 
volts at the primary sub-stations, which have a 
total capacity of 300,000 K. V. A. 

Owing to the rapidly increasing demands of 
the Alabama industries for electric power, the 
company is constructing the Mitchell dam and 
hydroelectric plant on the Coosa river 12 miles 
down-stream from Lock 12. Construction on 
this dam started in July, 1921. Generation of 
power was started with one 24,000 h. p. gen- 








247 


1922. 
tight foreground, river flowing through stream con- 
3 and No. 4 and east abutment. 
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PLACING CRIB IN NO. 3 COFFERDAM. 


Crib has just been deposited in water by crane. Cables 
suspend it from main cable across river, by which it is 


lowered (by means of blocks) 
and loaded. 


as crib 


is 


built up 


the power houses involved 7,800 cubic yards of 
earth and 63,600 cubic yards of rock. The con- 
struction will require approximately 203,000 cubic 
yards of concrete and about 1,285 tons of rein- 
forcing steel. 

There will be four power houses, which will 
be placed upstream from the dam and form an 
integral part of it. This design eliminated the 
necessity of the usual power house building. Each 
power house rests on-a separate foundation. 
Fach will contain an electric generating unit of 
24,000 h. p. capacity, the turbines being fur- 
nished by the Allis-Chalmers Company and the 
generators by the General Electric Company. 
The effective head on the turbines is 70 feet. 

The reservoir created by the dam has a 
capacity of 58,230 million gallons of water, or 
175,000 acre-feet. 
face with a full reservoir is 5,800 acres, and the 
length is 12 miles, or the entire distance from 
the dam to the company’s hydroelectric plant at 








RIVER ALMOST STOPPED BY COFFERDAM NO. 3. 


Northeast arm in left foreground; upstream arm in right foreground. 
Forms for main body of dam and power houses in background. 


erator on April 7 of this year, 
a second one early in June, 
and a third generator will 
probably be started about the 
middle of July. 

The dam is of the gravity 
type, constructed of cyclopean 
concrete. The upstream face 
is straight and the down- 
stream face is an ogee curve. 
The minimum width at the 
base is 74 feet 3 inches, and 
the width at the crest is 8 feet 
3 inches. The length of the 
crest is 1,146 feet between 
abutments, and the spillway 
length is 930 feet, and the 
elevation of spillway is 335, 
which is 87 feet above the 
lowest point in the founda- 
tion and 70 feet above bed 
rock at the toe. 

Excavation for the dam and 
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The area of the water sur- 


Lock No. 12. 

Above the spillway extends 
a bridge carried by piers 35 
feet above the spillway crest. 
This carries standard gauge 
tracks from the main line 
railroad on the west bank to 
the eastern side of power 
house No. 4. A siding from 
this track passed under an 
overhanging reach of a 125- 
ton steel gantry crane, which 
has a runway so located that 
it can handle all equipment in 
the power house for installa- 
tion and repairs. Each 
generator room is_ covered 
with a low roof, the center 
section of which is divided 
into two movable pieces 
mounted on trucks and 
supported on steel frames, 
the trucks being actuated by 








IN FOREGROUND, BEGINNING OF CONSTRUCTION OF DOWNSTREAM 
ARM OF COFFERDAM NO. 3. 

Left background, cofferdam No. 2, forms for spillway section of dam, 

and steel cable suspension bridge between cofferdams No. 1 and No. 2. 
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motors. By removing this section of the roof the 
entire area over a generator unit can be exposed 
and the gantry crane can pick up any piece of 
equipment for repairs in place or for removal 
to the machine shop. This machine shop is ad- 
jacent to the west side of power house No. 1. 
In addition, the gantry crane can be used in 
raising and lowering penstock gates, trash 
racks, stop logs, etc. 

Between the main structures of the power 
houses and the up-stream face of the dam is a 
gallery at elevation 360, or 10 feet higher than 
the top of the flood gates on the dam, and ex- 
tending from the west end of power house No. 1 
to the eastern end of power house No. 4, In 
this gallery are situated the switchboards, the 
buss structures and office. The transformers are 
located on the roof of the operating room. 

There are 26 flood or spillway gates of the 
Tainter type, each 15 feet high and 30 feet wide. 
They are mounted on end pins or shafts located 
in the bridge piers and are operated by electric 
motors, one for each pair of gates, with a clutch 
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DOWNSTREAM VIEW, SHOWING TAINTER GATES 
IN PLACE, AND GANTRY CRANE. 


ing of narrow gauge tracks and the erection of 
mixing and crushing plants were begun simul- 
taneously. 

At the site of the dam the river is 1,000 feet 
wide. The general scheme of cofferdams was to 
divide the work into three sections—the west- 
ern side of the river or cofferdam No. 1, the east- 





between the motor and each 
gate. It is calculated that 
these gates will pass the maxi- 
mum recorded flood of the 
Coosa river. The bottom 
edge of the gate is at elevation 
335 and the top edge at eleva- 
tion 350. Six bays or spaces 
30 feet long between bridge 
piers are provided as emer- 
gency spillways, four of them 
on the west end and two of 
them on the east end of the 
dam. 

One of these spillways has 
its crest at elevation 355 and 
the other five at elevation 350. 





COFFERDAM NO. 3 DE-WATERED. 


CONSTRUCTION OF THE DAM 


Stream control was a major operation in the 
construction of the dam and the building of the 
cofferdams was accordingly one of the most im- 
portant phases of the work and was started im- 
mediately upon the completion of the standard 
gauge extension from the Louisville & Nash- 
ville railroad to the dam, a distance of about 
eight miles. 

The construction of cofferdam No. 1, the lay- 





TAIL TOWERS OF CABLEWAY 


IN BACKGROUND. 


ern side or cofferdam No. 2 and the middle or 
closure section or cofferdam No. 3. 

Cofferdam No. 1 extended 550 feet into the 
river. The three arms of the dam enclosed an 
area 600 feet long and 400 feet wide, or about 
5 acres. In this was located the excavation for 
two of the power houses as well as for the west- 
ern section of the dam. The up-stream arm of 
the cofferdam was carried to elevation 290. This 




















VIEW FROM DOWN STREAM, SPILLWAY COMPLETED, BRIDGE DECK ABOUT HALF COMPLETED. 
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would allow 108,000 second-feet of water to flow 
in the open channel before overtopping the cof- 
ferdam. 

The up-stream arm was composed of 24x24- 
foot cribs built of 10x10-inch timbers drift-bolt- 
ed together. These cribs were filled with rock 
and double-sheathed on the exterior. Clay was 
deposited against the crib as a water seal. The 
down-stream arm was 16 feet wide and com- 
posed of two chambers—a line of rock-filled 
cribs 8x8 feet constructed of 8x8-inch timbers 
on the inner side, and the outer chamber of 
similar cribs filled with clay, with a clay toe 
on the exterior. The connecting or out-stream 
arm consisted of two lines of 12x12-foot rock- 
filled cribs separated by a clay chamber 6 feet 
wide for water seal. The exterior of this arm 
was sheathed with 2-inch timber. 

For handling the timbers to the cofferdam, 
narrow gauge flat cars pulled by electric loco- 
motives were employed, the track being laid on 
the cofferdam and maintained in close proximity 
to the timber-laying gangs. When the coffer- 
dam had been finished the tracks completely en- 
circled the enclosed area, which enabled the. 
rapid handling of timbers and of excavation in 
the subsequent work. On the out-stream arm, 
timbers were handled to position with a travel- 
ling derrick, motor-driven, with a 35-foot boom. 
Pneumatic boring machines prepared holes for 
the drift bolts. 

Eight months after beginning cofferdam No. 
1, construction was started on No. 2. By this 
time two cableways were available for trans- 
porting timber and other material. This cof- 
ferdam was the smallest of the three, enclosing 
only 1/3 of an acre, being 136 feet long and 104 
feet wide. 

The up-stream and down-stream arms of this 
coffer were composed of §8x8-inch timber 
rock-filled and sheathed with 2-inch planks on 
the exterior with a clay toe deposited against it. 
The out-stream arm consisted of two chambers, 
one being built of 10x10-foot cribs using 8x8- 
inch timbers, sheathed on both sides with 2-inch 
lumber and rock-filled, while a clay chamber 
was constructed by means of a timber frame 
bolted to these cribs, which was filled with clay 
to act as a water seal. The construction of this 
coffer left a channel capable of passing 65,000 
second-feet before flooding the coffers, this 
channel being 28 feet deep at the up-stream arms 
of the cofferdams. 

Cofferdam No. 3, which formed a junction be- 
tween numbers 1 and 2, had a maximum height 
of 40 feet above the river bed and presented the 
most serious problem of the three. It was 270 
feet long and 330 feet wide, enclosing 2.9 acres. 
Two of the power houses as well as the center 
section of the dam were located in this area. 
The up-stream arm was carried to elevation 300 
and had a maximum width of 36 feet. It was 
composed of rock-filled cribs 24 feet long by 36 
feet wide, built of 12x12-inch timbers. On the 
exterior, U. S. steel sheet piling was driven to 
the river bed and a clay fill was made on the 
exterior of the sheeting to act as a water seal. 
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The construction of this arm in the swift and 
deep water was a difficult task, but was han-- 
dled in a novel manner. The first crib adjacent 
to cofferdam No. 1 was built in the usual man- 
ner, loading it with rock at intervals. A 34-inch 
plow-steel cable was then suspended from an 
A-frame on this first crib to the opposite shore. 
The succeeding cribs were started on the first 
crib and lifted and supported in position in the 

water by a locomotive crane, and cables from 

blocks on the 34-inch steel cable held the cribs 
at the proper alignment during the building of 

subsequent courses of timbers. The northeast 

arm of cofferdam No. 3 was a continuation of 

the out-stream arm of dam No. 2 and consisted 

of two lines of 16x16-foot rock-filled cribs of 

12x12-inch timbers with a clay chamber 10 feet 

wide separating the lines of cribs and serving 

as a water seal. A clay fill was placed on the 

exterior also of this arm. The southeast arm 

was formed by a single line of 12x24-foot rock- 

filled cribs with U. S. steel sheet piling driven 

to river bottom along the exterior. The down- 

stream arm, with top elevation of 285, was com- 

posed of 8x12-foot rock-filled cribs sheathed on 

the exterior with lumber, against which a clay 

toe was deposited. ; 

Just before the up-stream arm of cofferdam 
No. 3 was closed, stream control passages 12 feet 
wide in cofferdam No. 1 were opened, allowing 
the river to flow through them and through the 
eight stream control passages in the west half 
of the dam, which had already been constructed. 

The removal of the timbers and rock and clay 
fill in cofferdam No. 1 was done with an Erie 
steam shovel, type 8, caterpillar traction, using 
a ¥%-cubic yard bucket. 

This dam was built by the Dixie Construc- 
tion Company. O. G. Thurlow was chief en- 
gineer for the Alabama Power Company and the 
Dixie Construction Company, L. V. Branch was 
resident engineer and H. L. Myer was construc- 
tion superintendent for the Dixie Construction 
Company, of which the writer was principal as- 
sistant engineer. 





Power for Electric Public Utilities 


Information has recently been made public by 
the Geological Survey concerning the use of fuel 
in producing electricity during the past four 
years. The figures given show that public utility 
power plants produced more electricity in 1922 
than ever before and that more than one-third 
of this was generated at water power plants, 
thereby conserving over 20,000,000 tons of coal. 
One-fifth of the total amount of electricity pro- 
duced by water power in the United States is 
produced by the California hydro-electric plants. 





Pennsylvania’s Highway Program 

The Pennsylvania State Department of High- 
ways announces that its construction program 
for 1923-1924 includes building 275 miles ot 
durable highway, which will exhaust all funds 
available for construction purposes unless the 
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voters in November authorize a $50,000,000 bond 
issue. The amount otherwise available, includ- 
ing $5,000,000 Federal aid, $4,000,000 motor li- 
cense fund, is about $15,000,000. It is not con- 
sidered desirable, however, to use the motor 
license fund for anything but maintenance. 

Construction will be confined to primary 
highways, selected after a careful study of the 
relative needs and merits of the individual cases, 
including results of traffic surveys. Naturally, 
many will be disappointed by the omission of 
certain roads from the program, but “no change 
will be made in the program as now announced 
by the Department.” 





Automobile Costs in St. Louis 
Purchase money and the gasoline bills are not 
the only expenses that automobiles run up 
against city governments. At the council meet- 
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ing on June 26 of St. Louis, Missouri, ordinances 
were passed appropriating money for paying 
damages to a woman run over by an automobile 
belonging to the police department, an employee 
of the city who broke his wrist cranking a city 
truck, and a private automobilist who ran over 
a bank which was not protected by warning 
signs. 

The fourth damage for which the city paid was 
incurred in a most unusual way. To quote from 
the ordinance: “On or about February 5, 1923, 
John Tayon was crossing the Compton Avenue 
viaduct from the north in his automobile and he 
had gotten a little more than half-way across 
when the blocks in said roadbed, due to expan- 
sion, rose up under said machine, causing the 
same to swerve and turn over; and by reason 
of said accident the machine of the said John 
Tayon was damaged in the amount of $64.75.” 





Hill-to-Hill Bridge 





Description of operations employed in constructing a viaduct the design of 


which was described in the July issue. 
Construction equipment costing $300,000 includes two 


quantities of water. 


Deep foundations encountered great 


concrete mixing plgnts and hoisting towers and chutes. 
t.. 





By Frank W. Skinner 


Work on the substructure was commenced in Sep- 
tember, 1921, with the excavation for the pier 
foundations, which were carried through an average 
depth of about 10 feet of loam, 10 or 15 feet of 
gravel, and the remainder of the distance through 
disintegrated rock. About three-fourths of the ma- 
terial was removed by l-yard orange-peel buckets op- 
erated by stiff-leg derricks with 60-foot booms set to 
command the whole area of each excavation. The 


spoil was delivered to 5-yard motor trucks and stored 
to use for backfill and to fill in between the spandrel 
walls of the bridge. The average haul was about 4- 
mile to a spoil bank located on a 5-acre lot rented on 
Sand Island, where it was piled to a height of about 
30 feet and was reclaimed by a %-yard steam shovel 
that loaded it into 38 x 11-foot wooden scale pans 20 
inches deep that were hauled to the bridge, hoisted 
by traveling derricks with heavy steel I-beam sills 
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HOISTING AND DISTRIBUTING TOWERS CONNECTED BY SUSPENDED CHUTE SERVING 





ONE OF TWO 


DUPLICATE MIXING PLANTS 
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on tracks on the tops of the finished spandrel walls. 
The material was dumped in position, levelled in 12- 
inch layers, thoroughly wet down with a hose and 
tamped by ten-man gangs who handled about 250 
yards per day. 

COFFERDAMS 


The gravel bed was thoroughly saturated with 
ground water, which flowed in great quantities into 
the deeper excavations, about one-half of which were 
sheeted with 14-inch arch-web Lackawanna steel 
sheet piles from 40 to 45 feet long, which were set 
up to make complete cofferdams of 35 x 75-feet 
maximum dimensions and were driven two or three 
feet at a time successively by steam hammers, sus- 
pended from derrick booms. 

The excavation was carried on simultaneously with 
the pile driving and great care was taken to under- 
mine and remove interfering boulders. Whenever 
the latter were encountered, driving was omitted at 
that point until the boulder was removed so that the 
piles were with little injury driven down at a rate 
equivalent to 10 to 20 piles per day. Considerable 
handwork was required for the excavation and was 
always necessary while removing the last two feet at 
the bottom and for cleaning and preparing the sur- 
face of the rock. 

The material excavated from the river cofferdams 
was dumped outside to form an embankment which 
protected the cofferdam and provided fine material 
that filtered into the pile joints making them very 
tight so that there was practically no leakage, except 
through the bottom of the pit where the water boiled 
up in great quantities and was removed by two 8-inch 
and one 6-inch centrifugal electrically driven pumps, 
of which one was generally in reserve. 

The contractor was required to make the excava- 
tion large enough to afford a clearance of two feet 
around all sides of the pier to provide for final in- 
spection of the concrete—a feature that was omitted 
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at the last pier after all of the first had been found 
entirely acceptable, developing no faults when in- 
spected. 

The piles, which had a penetration of about 30 
feet, were pulled at the rate of twenty per day by the 
McKiernan-Terry hammer which drove them and 
were reclaimed in good condition suitable for re- 
peated use. Before pulling them, the embankment 
that had been placed around the exterior of the river 
cofferdam was dredged up and deposited inside the 
cofferdam for backfill around the piers. 


FOUNDATION PILES 


The concrete piles for the foundation of Pier 2 
were provided with castiron points and were driven 
by a steam hammer weighing 7,000 pounds and strik- 
ing about 60 blows per minute on a cushion which 
endured for about two hours of steady driving. 

The piles usually penetrated the first 15 feet in 
about 15 minutes and then, when they went down 
continuously without encountering special obstacles, 
penetrated at the rate of about 1 foot for 300 blows 
and were driven to a refusal of 50 blows for the last 
half-inch penetration. About 25 per cent of the piles 
penetrated the full distance without special inter- 
ruption from encountering obstacles. When ob- 
stacles were encountered, a refusal of 100 blows 
for the last 14-inch penetration was required. 

The tops of the piles were cut off when necessary, 
as was the case in most instances, by a pneumatic 
hammer scoring a channel around the four sides and 
exposing the reinforcement rods which were cut 
through with an oxy-acetylene flame, after which the 
core was easily wedged off, the work being done by 
_ men at an average rate of about 3 hours per 
pile. 

The wooden pile foundation for the steel viaduct 
and the pile foundations for the arch centerings for 
the river spans required about 750 piles from 30 to 
35 feet long, which were driven by steam hammers 

suspended from the boom of 
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a traveling derrick that set the 
pile caps and was followed by 
a traveller erecting the false 
work on them. 


AGGREGATE AND CEMENT 


All of the concrete materials 
were of high grade and the 
broken stone was exception- 
ally uniform, hard and sharp. 
Most of it was obtained from 
a limestone quarry, 114 miles 
from the bridge site, which 
was leased and operated by 
the contractor. Earth, about 
3 feet in thickness, was 
stripped from the surface of 
the rock by a scraper and a 
vertical face 60 feet high and 
200 feet long was operated 
with a level floor from 40 to 
100 feet wide. The dip of the 
strata inclined about 60 de- 
grees to the horizontal and 
the strata were from 1 to 4 
feet thick. Full depth holes, 
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SPOUTING CONCRETE TO ARCH RINGS THROUGH MULTIPLE CHUTES. 
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6 inches in diameter and 15 feet apart in both di- 
rections, were drilled to a maximum depth of 70 feet 
and charged with 60 per cent dynamite. A blast con- 
sisting of 16 holes produced about 18,000 tons of rock 
ready for the crusher. The rock was broken by the 
initial blast, small enough to be handled by a 1-yard 
steam shovel that loaded skips, was hauled up a 250- 
foot incline and dumped into the 24 x 36-inch jaws 
of a Bulldog rock crusher, from which it was elevated 
to a scalping screen and the rejects passed through 
a No. 6 and a No. 3 gyratory crusher. The screen- 
ings were sold to a manufacturer of concrete bricks 
and the broken stone was delivered to the bridge site 
by 5-ton automobile trucks that dumped into two 
storage bins each of 600 tons capacity. Except the 
steam shovel, all of the quarry plant was operated by 
electricity and required a force of 28 men. 

Sand was delivered by rail and stored in two 300- 
ton bins adjacent to the stone bins, one of each being 
near each of the two concrete mixing and hoisting 
plants. 

Cement was hauled 12 miles from the Pennsyl- 
vania Cement Company’s mills at Bath, Pa., in 5-ton 
automobiie trucks, and was stored in two houses, 
each of 7,000 bags capacity. 


CONCRETE PLANTS 


At each concrete plant there were two l-yard mix- 

ers supplied by gravity from a receiving hopper that 
was filled with stone and sand by a 15-yard orange- 
peel bucket, operated by a 75-foot derrick boom. The 
aggregate and cement were placed in a _ 1l-yard 
measuring box with horizontal marks to show the 
different levels for sand and stone for 1:3:5 mix. 
When other proportions of concrete were required, 
core boxes, each of 1-cubic-foot capacity, were nailed 
inside the measuring box until the required volumes 
were procured, thus providing for quick changes and 
accurate measurement for the various classes of con- 
struction. 
_ The concrete mixers were operated at 20 revolu- 
tions per minute and were set with locked mechanism 
to run at least 2 minutes and were provided with an 
accurately measured quantity of water which varied 
in amount according to the instructions of the in- 
specting engineer. 

The mixers were located about 1000 feet apart so 
as to command all of the main structure between 
them and for about 700 feet radius on each side. 
Beyond these points the concrete for the ramps and 
main bridge was delivered in buckets hauled on serv- 
ice tracks, or in some cases delivered to trucks and 
unloaded into elevated receiving hoppers, from 
which it was spouted a short distance to required 
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position. The receiving hoppers were shifted from 
place to place as required, until all of the concrete 
within the radius of their chute had been deposited. 

Adjacent to each mixer there was a steel hoisting 
tower, one of them 240 feet and the other 200 feet 
high. About 350 feet from the 200-foot tower there 
was erected in the river a 160-foot auxiliary tower 
carrying a boom with two suspended cantilever 
trusses. Steel cables, from the tops of the hoisting 
towers to the mast and auxiliary tower, supported 
steel chutes delivering to chutes on the cantilever 
trusses, thus providing a long radius of distribution. 


(To be continued) 


Redressed Granite Block 
in Philadelphia 


Of about $6,000,000 worth of paving work com- 
pleted in Philadelphia last year, the unprece- 
dented use of redressed granite block was said 
by Julius Adler, deputy chief of highways, to 
have easily been the outstanding feature. Of 
39 miles of. repaving completed in 1921, approxi- 
mately 27 miles was redressed granite block, and 
approximately the same amount and proportion 
held good in 1922. 

Some changes in the specifications for this 
work have been made during the past few years. 
For example, in some of the earlier work the 
contractor was required to make good any de- 
ficiencies in granite blocks which might exist at 
the end of a contract, which requirement was 
open to the criticism that none but the most ex- 
perienced could make even an approximate esti- 
mate as to what this shortage was likely to be. 
On later contracts the city has undertaken to 
supply any deficiencies in blocks that might arise, 
the contractor hauling them from _ specified 
points, and this limited the uncertain element 
of the contract to the cost of hauling . The 1922 
contracts provided for payment of the cost of 
hauling as well. 

With these uncertainties eliminated, the great- 
est one remaining was variation in the qualit 
and character of the old block in the street. it 
has not yet been found possible to so draw the 
specifications as to make the work of redressing 
granite blocks identical on any two jobs. The 
reason for this is that the blocks have been ob- 
tained from various localities and quarries and 
have been in service for periods varying from 
10 to 40 years, some on heavily traveled streets 
and others on residential streets. As the speci- 
fications described a uniform product to be ob- 
tained from these non-uniform blocks, the work 
required on one job may be much greater than 
that on another. Block which has cobbled badly 
under wear requires more labor in dressing, more 
replacements under inspection and more grout 
because the joints are more open. For this rea- 
son contractors bidding on this class of work 
should carefully examine the character and con- 
dition of the existing old blocks in the street to 
be repaved. 
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In general, the city expects to obtain from 
each class of block pavement a pavement of re- 
dressed block that will meet standard specifica- 
tions. Occasionally, however, it is found impos- 
sible, after a thorough trial with skilled dressers, 
to produce the specified block of approximate 
rectangular shape rather than lose the poten- 
tial value which the city has in the old blocks 
and be required to furnish new ones, a treatment 
of the blocks is then agreed upon which will 
produce the best possible block with the destruc- 
tion of the least number. 

Another feature in which more or less _lati- 
tude is necessary is in the depth of block, this 
latitude being permitted with a view to reducing 
waste of blocks and unnecessary labor in cutting 
them. Measurements made on a number of 
streets in the city have shown that the old blocks 
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may vary from 9 to 14 inches in length and fre- 
quently more within a single city block. The 
specifications provide for one-inch permissible 
variation in the depth of the redressed blocks, 
which correspond to two inches in the length of 
the whole blocks. It is readily seen that blocks 
with irregular depth will not preserve an even 
surface under the pounding of heavy traffic on a 
sand-cement bed which has not set up, where a 
mastic or soft filler is used, and the same is true if 
a cement grout filler is used except that the blocks, 
instead of gradually assuming an irregular surface 
as the filler softens, are punched down by the heavy 
traffic as the grout filler is shattered. This disad- 
vantage of unequal depth must be balanced against 
the additional cost or impractibility of securing 
uniform depth from the old blocks and a practical 
average struck between them. 





Cleaning Sewer Mains 





Methods and appliances used by the city engineers 

of cities in eight states, results obtained, cost, and 

other details, described by them especially for 
this symposium. 





Learning from the questionnaires submitted to 
city engineers during June that a number of 
them were using mechanical appliances of dif- 
ferent kinds for cleaning sewers, we wrote to 
such engineers asking that they inform us 
further concerning their methods and results of 
using such equipment, giving details in as much 
fullness as their records permitted. Replies have 
been received from a few, some using one type 
of equipment and some another, and all finding 
much advantage in each of them under condi- 
tions suitable to it. W. P. Cottingham, city 
engineer of Gary, Indiana, describes the use of 
the Kuhlman sewer cleaning apparatus; S. 
Cameron Corson, who is borough engineer of 
Norristown, Pa., describes the use of the Stew- 
art sewer cleaning machine; Ivan E. Houk, city 
engineer of Dayton, Ohio, describes very fully 


the use of the turbine cleaning machine, which- 


also is used by G. H. Randall, city engineer of 
Oshkosh, Wis.; while use of the Victory self- 
propelling nozzle is described briefly by G. H. 
Atchley, city engineer of Tucson, Ariz., L. S. 
Thorpe, city engineer of Bozman, Mont., George 
A. Carpenter, city engineer of Pawtucket, R. L., 
R. M. Evans, city engineer of Clairton, Pa., and 
R. M. Fulweiler, city engineer of Beaumont, 
Tex. 

With the abundance of information furnished 
by these engineers it has been necessary to con- 
dense some of their descriptions, but in doing so 
we have endeavored to retain all of the im- 
portant facts communicated by them and bear- 
ing directly upon this subject. 


*Borough Engineer, 


Sewer Cleaning in 
Norristown 


By S. Cameron Corson* 


For many years our only method of sewer 
cleaning was by the use of rods screwed to- 
gether. At times the workmen would lose these 
rods by turning them in the wrong direction 
and a rod is now used with a lock joint which is 
a great improvement. These joints will stand 
any pressure or twisting, but the wood from 
which they are made must be absolutely free 
from knots or flaws. 

The following appliances are used by the sewer 
cleaning gang: 400 feet of rods with improved 
lock joint and special attachments such as a 
claw for entangling rags or other materials, a 
spade for cutting roots or materials attached to 
the sewer, a spiral screw 4 or 5 inches in dia- 
meter and 6 to 8 inches long to bore into sub- 
stances for drawing them out, and a spear for 
making a hole through a bunch of roots or other 
materials that obstruct the sewer. When a spear 
has been forced through the obstruction to the 
next manhole a cable is attached to the last 
rod and drawn through and up to the street. 
A windlass is placed over each of the two man- 
holes carrying a cable sufficiently long to reach 
the other manhole, and by means of these a 
series of buckets of diameters varying from 8 
inches to 15 inches, with knife-like edges front 
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and rear, are drawn through the sewer. These 
cut off the roots at the top and bottom and they 
enter the bucket through the shutter in the 
front of it. Dirt, sand and other materials also 
are picked up by the bucket, the shutter being 
closed when the bucket is drawn back. To 
facilitate thorough cleaning we have a line of 
hose connected to the nearest fire hydrant car- 
rying a small stream into the sewer. This op- 
eration requires two men at the top of each 
manhole and one at the bottom of the manhole 
to which the bucket is drawn when being re- 
moved. An auxiliary windlass with a line at- 
tached is stationed at this manhole and the 
bucket is raised to the surface by this means. 
The machine used by us is known as the Stew- 
art sewer cleaning machine. 

At the completion of the operation, to insure 
ourselves that the sewer is clean, particularly 
along the top of the pipe, a ray of sunlight is 
thrown through the sewer by the use of mir- 
rors from either end. 

The men in the sewer cleaning gang receive 
wages varying from 60 to 45 cents per hour and 
the cart 75 cents, a total of about $3.25 per 
hour. A sewer clogged for a distance of from 
10 to 50 feet can be cleaned thoroughly in about 
five hours elapsed time at a cost of $16.25, or 
an average length of 30 feet at about 50 or 55 
cents a foot. It sometimes happens that all of 
that time will be required and even more to clean 
out one obstruction 8 or 10 feet long. The 
amount of material removed varies from a few 
cubic feet to a full cart load or more. We have 
raised two root masses 8 and 10 feet long respec- 
tively and nearly the full diameter of the pipe. 
In every case, however, there has been an open 
space on the flow line of the pipe. 

The amount of material removed is not known, 
as we rarely keep an account of it, but we do 
examine it thoroughly to ascertain the cause of 
the clogging in order to prevent a recurrence, if 
from house wastes, etc. If tree roots cause the 
stoppage, however, there is no remedy but to 
cut down the trees. In my experience the worst 
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enemies to sewers are North Carolina poplars, 
swamp willows and like trees whose roots re- 
quire a great deal of moisture. In some cases 
sewers have been clogged so completely that 
it was necessary to dig down to them and break 
out a section, and in such cases we have found 
‘dense masses of roots which had grown from a 
tiny root that had penetrated a very small 
crack in the cement joint. 

Manholes on sewers should not be over 200 
feet apart, as even at that distance it is difficult 
for a good strong man to force the rods through 
the obstruction. 

A complete outfit should be used in every 
municipality. The usual cost is from $1,500 to 
$1,800 and if a cutting machine is desired it will 
cost $500 more. We have saved enough in one 
year to pay for our machine, with some to spare. 
Before we purchased the outfit, men cleaning 
by hand rodding often consumed from several 
days to a week to clean an obstruction 10 to 
50 feet long, which now requires only a few 
hours. 





Cleaning Sewers in Gary, 
Indiana 


By W. P. Cottingham, City Engineer 


A large part of Gary’s 90 miles of sewers, 
which operate on the combined system and 
range in size from 96 inches to 10 inches, must 
be cleaned at more or less regular intervals. This 
condition arises from the fact that a consider- 
able part of the sewers were laid in water-bear- 
ing sand when speedy construction was de- 
manded and there was little realization of the 
necessity for tight joints. Sizes below 30 inches 
are made of vitrified clay pipe. 

The material removed is mostly sand, which 
has no objectionable odor and is deposited in fills 
without creating a nuisance. The removal is 
accomplished by the Kuhlman sewer cleaning 
apparatus. It has been found that the sand does 








Fig. 2—“A” frame rig. 


Fig. 1—Portable windlass. 
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Fig. 3—Loaded bucket Fig. 4—Discharging load. 
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not carry any considerable distance after enter- 
ing the sewers, except during storm flows. 
Therefore the greater amount of sand is removed 
from the lateral sewers unless it has been flushed 
to the main sewer by use of flushing nozzles 
connected to fire hydrants. The present prac- 
tice is along this latter line and the results appear 
to be most satisfactory. At the end of this 
season a statement of comparative costs will 
indicate which method is most economical and 
which best prevents excessive accumulation of 
sand in the sewers at points where stoppage may 
occur unless removed. 

Two outfits are employed, each gang using a 
complete setup of sewer-cleaning apparatus, 
which consists of two windlass riggings with 
cable, buckets and manhole jacks of special de- 
sign to carry the cable into the sewer. The 
photograph shows two machines working on a 
48-inch main sewer with manholes spaced 330 
feet apart. The A frame rigging shown in Fig. 
2 can be used to good advantage when it is neces- 
sary to work several days at one setup, but is 
not convenient for use on the smaller sewers 
where it is necessary to move two or three times 
each week. 

The first step in cleaning a sewer is to float 
a line through or shove a sewer rod through, by 
which a cable is drawn from one manhole to 
another. A bucket is hooked between cables 
from the windlasses at the two manholes, this 
bucket being made of steel plates and equipped 
with hinged jaws which are operated by two 
side plates controlled by a bail hinged at each 
end. These two end bails also serve to expand 
the bucket while it is being emptied of its load. 
The jaws of the bucket are the cutting edges 
and are closed when the pull on the bucket is 
reversed. The manhole jack, which guides the 
cable into the sewer, is an essential feature and 
insures quick manipulation of the buckets into 
and out of the sewer. It consists of a yoke with 
ball joint adjusting screws with a wedge connec- 
tion on the opposite end, and a trolley arm with 
cable wheel pivoted at the yoke extending down- 
ward and guiding the cable while the bucket is 
in the sewer. When the bucket is being re- 
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moved from the sewer it strikes this arm, which 
swings upward and guides the bucket to the 
center of the manhole and prevents it striking 
against the junction of the manhole and the 
sewer. 

When the bucket is drawn into the sewer by 
windlass, the tension on the cable indicates when 
a load has been obtained and the pull is then 
reversed and the bucket withdrawn. By taking 
the load off the hinged bail, the jaws open and 
the bucket discharges its load. Various sizes of 
buckets are used, a 6-inch being usually used to 
start operations in a 12-inch line, with an 8-inch 
bucket for finishing. As the work progresses 
the bucket is passed full length of the sewer 
in each direction, picking up a full load each way. 

Four men make up a gang on lateral sewers 
and will clean a section, move, and make the 
next setup in from a day and a half to two davs. 
On the larger sewers—42-inch to 84-inch—an 8- 
man gang is used, pulling buckets of 12 inches 
diameter carrying approximately 134-cubic feet. 
During the past few months such a gang has 
spent from 20 to 25 days cleaning a section, re- 
moving approximately 50 cubic yards of sand 
from 330 feet of sewer. The accompanying 
photographs were taken on this work four days 
after starting. 

The cost per foot of such work is not obtain- 
able for the reason that comparative figures 
were not considered essential during the past 
few years. The total cost last year to the city 
of Gary for sewer-cleaning operations amounted 
to $12,000, some of which was for cleaning catch- 
basins and gutter inlets, some for flushing sew- 
ers, and the larger portion for the continuous 
operation of the gangs with the machines. 

In practice, a gang starts at the upstream end 
of a lateral sewer and if inspection shows a 
small deposit, they will flush a section or two 
using a bag dam in a manhole to collect the 
sand. When a section is found showing a con- 
siderable sand deposit, the machine is used. Very 
often this will be in a section where the repair 
gang had previously found and repaired some 
leaky joints. Each section between this one and 
the main sewer will be cleaned out in turn. 
Some of the lateral sewers require such cleaning 
twice a year, some every two years. The main 
sewer in the district affected requires cleaning 
every year. 


Cleaning in Oshkosh 


The city engineer of Oshkosh, Wisconsin, G. 
H. Randall, informs us that that city uses the 
“Turbine” sewer cleaner, which “cost $1,500 a 
few years ago and saved us twice that in one 
season. The cost of operation is difficult to 
state, as it might depend on the size of the 
sewer, the amount of matter, the length of time 
since the previous cleaning and other factors. 
Three or four men can operate it, this including 
getting the rods and cables into the sewer. They 
can clean about two blocks or 800 feet in one 
day if the pipe is not larger than 15 inches. A 
24-inch sewer that was two-thirds full of mud, 
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gravel and roots was cleaned for a length of 400 
feet in two days. This sewer would in a short 
time have been in such a condition that it would 
have been necessary to take it up and repair it 
at a cost of several thousand dollars.” Mr. Ran- 
dall has also found the Petersen hydraulic 
flusher “a very good cleaner for a very small 
sum of money.” : 


Other Reports 


Pawtucket, Rhode Island—George A. Carpenter, 
city engineer, writes that his city employs a 
maintenance gang with a light Ford truck con- 
taining the equipment, which is at work prac- 
tically all the time. They use jointed rods, a 
Victory self-propelling nozzle on the end of a 
hose line’ attached to a hydrant, and a Stewart 
cleaning machine. “We find all these effective 
in the particular work for which they are 
adapted. We find that the Victory self-propel- 
ling nozzle will cut its way through catch-basin 
connections that have become filled with sand 
and gravel, where the jointed rod would be of 
no use.” 

Clairton, Pennsylvania—The only apparatus 
used is a self-propelling nozzle working with 70 
to 90 pounds water pressure, and the ordinary 
3-foot extension rods. There have been few 
obstructions. Three men are used, common, la- 
borers at about 30 cents an hour. One or two 
of the jobs have required two or three days, 
but usually the sewer has been opened in -an 
hour or two. The sewers in Clairton are largely 
combined sewers of sizes ample to carry away 
flood water, excepting at one or two locations. 

Beaumont, Texas—The topography of Beau- 
mont is very flat and most of the sewers are 
laid on a grade of .2 of 1 per cent., while in ex- 
ceptional cases 8-inch pipe has been laid on .15 
and .10 per cent. Flush tanks are not used. 
The stoppages are in nearly all cases due to 
rags or other foreign matters. Our informant, 
City Engineer R. M. Fulweiler, states that these 
grades are known to be flatter than the best 
engineering practice, but stoppages in them are 
found to be due either to the breaking of the 
pipes under streets carrying tracks or roots of 
trees where the pipes were improperly laid, or 
to rags or sticks which will cause stoppage on 
almost any grade. 

In cleaning the sewers, the city uses a self- 
propelling nozzle attached to a 24-inch fire hose 
with 40 pounds water pressure, which will travel 
for a distance of 300 feet in a sewer of from 6 
to 12 inches diameter and clean it thoroughly 
of silt or sediment. This is: attached to second- 
hand fire hose carried on a hose reel and is han- 
dled by one of the ditching crews, “as it takes 
more than our two men in the sewer force to 
handle this hose out of the way of traffic.” 
The city has little occastion for using the ap- 
paratus, however. 

Last year there were six or eight bad stop- 
pages which necessitated digging up the sewer. 
In each case stoppage was in-a connection from 
a catch-basin into a combined sewer in which 
a piece of wood or of carpet or some other for- 
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In one instance a block 
of wood 2x7x14 inches was taken from a 12-inch 
pipe. 

Tucson, Arizona—City Engineer G. H. Atchley 
writes that they use rods and a self-propelling 


eign matter had lodged. 


nozzle. A man hired by the year at $4.00 per 
day looks after the flush-tanks and cleans the 
sewers when stoppages occur, aided by a helper 
at $2.50 per day when necessary. The princi- 
pal difficulty encountered is due to sand and 
dirt which blocks the sewer occasionally, and 
two or three times a year trouble is experienced 
from roots, but it has not been necessary to dig 
up a sewer for seven or eight years, the rods 
and nozzle being all that was needed. “We have 
found that it pays to keep the sewers under 
continuous inspection and correct minor troubles 
before they become major difficulties.” 

Bozeman, Montana—City Engineer L. S. Thorpe 
states that they have no special methods but 
simply get a float through the sewer with a 
light rope attached to it and with this draw 
through a 3/8-inch flexible steel cable, by which 
cable one or more steel brushes are drawn 
through the,sewer, a geared windlass being used 
for this purpose. Most of the equipment was 
constructed locally. The city has also used a 
self-propelling nozzle with good success in its 
storm: sewers. 

The next issue will contain a descripiion of “Sewer Main- 
tenance in Dayion,” in which City Engineer Ivan E. Houk 
describes cleaning by flushing, by use of the turbine ma- 
chine, buckets, and 0ther methods. 





Concrete Wells in Holland, Michigan 


In its annual retort for the year 1922, the 
Board of Public Works of Holland, Michigan, 
gives prominent place to a description of a new 
well that was built during 1922, from which des- 
cription we have condensed the following: 

The well was carried to a depth of 72 feet. 
although it had been intended to carry it to 135 
feet but a thick layer of large boulders pre- 
vented going deeper. The well is built of con- 
crete pipe from the surface of the ground to the 
bottom, the inner diameter being 25 inches and 
the outer diameter 32 inches. The bottom 
part of this, as in the case of steel well lining, is 
composed of strainer sections for admitting the 
water. These strainer sections are about 1234 
inches long and have vertical keystone-shaped 
grooves cast in the outer surface. Water flows 
into the grooves and thence down to the bottom 
of the section and into the well. The sections 
are held apart approximately 3/32 of an inch by 
means of bosses cast on the ends of the sections. 

In building the well, a temporary steel casing 
was first driven the entire depth and the ma- 
terial removed from within it by an orange-peei 
bucket. A concrete block or plug was then 
lowered to the bottom by means of four steel 
cables that were fastened to it. The strainer 
sections were then lowered into place, being 
threaded over the four steel cables which passed 
through vertical holes cast at the quarter points 
of each section. Following the strainer sections, 





































the plain pipe sec- 
tions were threaded 
over the four steel 
cables and lowered 
into place. The 
annular space of 
about 5 inches he- 
tween the strainer 
sections and the 
steel casing was 
then filled with 
gravel to the top of 
the strainer sections 
and with clay for 
the rest of the dis- 
tance, and the steel 
casing was withdrawn during the filling. 
A 24-hour test was made of this well on April 
15th at a continuous rate of 2,000 gallons per 
minute, the maximum capacity of the motor an‘ 
pump available. During the first 8 hours the 
water level in the well lowered continuously but 
remained constant thereafter, the water falling 
to a depth of 32 feet below the original levcl. 
The suction line to the existing tubular wells was 
extended to this well and the entire supply drawn 
from it. In November an American Well Works 
deep well, 3-stage centrifugal pump was in- 
stalled, driven by a vertical 100-horsepower 
Westinghouse slip ring motor with a capacity of 
1,200 to 1,500 gallons per minute. The pump is 
provided with remote control apparatus and is 
operated entirely frum the station. The cost of 
the well, including the test, was $4,728. The 
cost of the deep well pump, including the remote 
control panel and power wiring, was $4,570. 














CONCRETE STRAINER 
SECTION. 





Carrying Dragline Across Bayou 


In connection with constructing about 20 miles 
of embankment for the Farelly Lake Levee Dis- 
trict in Arkansas, the contractor, Reeve H. 
Hutchinson of Gillette, found it necessary to 
carry the machine across a bayou 200 feet wide 
and 35 feet deep. As the dragline weighed 300,- 
000 pounds, considerable thought was given to 
obtaining a substantial roadway. The solution 
adopted by the contractor was a trestle built of 
50-foot cypress piles driven five piles to the 
bent in two rows of bents 24 feet apart, center 
to center. This constituted 


PUBLIC WORKS 





Vor. 54, No. & 


about one hundred feet in the center of the bayou. 

After the bridge had been used for carrying 
the dragline across the stream, it was continued 
in use, one side to serve as a wagon road and 
the other to carry a standard gauge railroad 
over which material and machinery was carried 
for construction of a flood gate. 

By means of this dragline and another like 
it, the contractor constructed a levee containing 
about 1% million cubic yards of earth, all of 
which was taken from the river side of the em- 
bankment. The slopes of the embankment are 
three to one on both sides with a top width of 
one foot and a net height of 16 to 20 feet. Most 
of the work was through virgin timber, through 
which was cleared a 300-foot right of way. All 
stumps were blasted and grubbed and removed 
from the ground to be occupied by the fill, the 
surface of which was plowed to insure against 
seepage under the embankment. 





Rendering Polluted Oysters Safe 


A plant is operated at Inwood, L. I., for 
sterilizing oysters by which 15,000 bushels of 
oysters were prepared for market last season 
with the approval of Federal authorities and 
the New York State Conservation Commission. 
The plant consists of two concrete basins, each 
22x25 ft. and 18 in. deep and capable of handling 
200 bushels of oysters. A pump with capacity 
of 125 gallons a minute delivers into the basins 
water from a trench filled by percolation from 
Jamaica Bay, its salinity being 1.021. A portion 
of the water pumped passes through an electro- 
lytic and returns to the pump suction where 
it is mixed with the other water. Electrolysis 
of the sea water produces hypochlorite of so- 
dium, a sterilizing agent which is thus brought 
into contact with the oysters but does not 
touch the meat of them and therefore the dose 
can be made stronger than is possible in steriliz- 
ing water. The Commission imposes severe re- 
strictions as to qualifications of operators and 
degree of pollution of oysters treated. The process 
as carried out gives a large factor of safety, so 
that minor: variations from theoretically optimum 
methods and conditions may occur without im- 
pairing the effectiveness of the treatment. 





two trestles, one for carrying 
each caterpillar tractor of the 
dragline. Each bent was 
capped with a 12”x12’’x12’ 
oak timber, and upon these 
caps were placed four lines of 
12”x12”x12’ oak timbers, 
spaced 4 inches apart and ex- 
tending the full length of the 
bridge. The bents were 
placed 12 feet apart along the 
line of the trestle, correspond- 
ing to the 12-foot length of 
the stringers. The two lines 
of trestle were tied together 
with oak sway bracing for 











MOVING DRAGLINE ACROSS BAYOU ON DOUBLE TRESTLE. 
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Maintaining Sewerage Systems 

While much appears in both periodical literature 
and text books concerning the designing and con- 
structing of sewerage systems, little is to be found 
concerning the operating of them; and yet intelli- 
gent and continuous supervision and maintenance 
are necessary to satisfactory service. We therefore 
believe that unusual interest will be taken by city 
engineers, and others having charge of sewerage 
systems, in the series of articles and short descrip- 
tions dealing with sewer cleaning and other main- 
tenance methods, the first instalment of which 
appears in this issue. 
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In the July issue we published, under the heading 
“Labor-Saving Devices,” a list of the devices used 
for cleaning sewers in a considerable number of 
cities. The engineers of a number of these cities 
have kindly supplemented the questionnaire answers 
therein tabulated by descriptions, some brief and 
some extended, of the methods employed by them 
and the results obtained, the costs and other details. 

As is only natural, different engineers have 
reached different conclusions as to the most satis- 
factory methods and appliances. This may be 
explained partly by the variations in conditions to 
be met. In some cities the greatest trouble is due to 
sand entering the sewers and deposited there; in 
others, to roots; in still others (generally combined 
sewers), to sticks and other large objects; while 
some with flat grades are continuously accumulating 
deposits of sewage matter. 

Another probable explanation is the meagre oppor- 
tunity the engineers of different cities have for 
learning the methods used by each other, and there- 
fore the limitation of their knowledge of the subject 
to that obtained by their own experiences. It is to 
be hoped that the accounts we are now publishing 
will be followed by othérs on this subject, and we 
urge those who have any helpful experiences or 
ideas to send them to us for publication. 





Forethought in Public Work 


It is gratifying to us, after having frequently urged 
in our editorial columns that plans be started months 
in advance for public works of importance in order 
to permit adequate preparation of plans and full ad- 
vantage of the construction season, to find public 
works authorities beginning to realize the importance 
of this and act accordingly. One illustration is fur- 
nished by the Street Cleaning Department of New 
York City, which on May 24th had already begun 
making plans for handling the snowfall of next 
winter. On that date Street Cleaning Commissioner 
Alfred A. Taylor, and John J. Condon, in charge 
of snow removal, informed the Street Cleaning and 
Paving Committee of the Fifth Avenue Association 
that plans were being made for handling next winter’s 
snow, taking advantage of methods that had proven 
beneficial but introducing a number of improvements 
suggested by past experience. The Commissioner 
had already ordered $1,300,000 worth of new equip- 
ment for the work. 

Other illustrations may be found in several of the 
state highway departments, especially those where 
appropriations are made biennially, thus permitting 
plans to be made and contracts awarded well in ad- 
vance for at least the second year of the biennium, 
even though the necessary legislation may not be de- 
cided upon sufficiently early for the first year. 

Evidence of a more or less general taking of fore- 
thought in public work and consequent spread of 
construction throughout the year is found in the fact 
that never before this year have cement and other 
construction materials been delivered in such quan- 
tities in the early spring and even late winter. 

It is to be hoped that the practice will become gen- 
eral, until it can not be said that any work, or pur- 
chase and delivery of material, is delayed beyond the 
most advantageous date by procrastinated legislation, 
planning or awarding of contracts. 
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Fellowships in Highway Engineering 


Four fellowships in highway engineering and 
transport will be awarded by the Board of Regents 
of the University of Michigan, two not later than 
September 10th and two not later than November 
Ist. .These provide for investigation of subjects 
relative to highway transport, to hard surface pave- 
ments and to moderate-cost country roads. Each 
pays the sum of $250 with an allowance of $50 for 
expenses, and the holders do not have to pay tuition 
fees. They must hold Bachelors’ degrees and enroll 
as a graduate student and candidate for the degree of 
Master of Science, and must be in residence either 
from October to February, from December to March, 
or from February to June. Applications can be 
made to Prof. Arthur H. Blanchard at the University 
of Michigan. 





Pennsylvania Highway Police 


The Department of Highways of Pennsylvania 
has asked the superintendent of the State Police 
to organize a “Department of Highways Police” 
to enforce the provisions of the motor laws. At 
first there will be 125 men. They will be mounted 
on motorcycles and wear a uniform that will 
permit them to be recognized instantly. They 
will receive $100 per month and expenses. 

They will be trained at the State Police Train- 
ing School, where they will be thoroughly in- 
structed in the motor laws of the state and in 
the use of motorcycles. The force is expected 
to be on duty the latter part of August. 





Boston’s $3,500,000 Street Widening 


The second week in June saw the beginning 9f the 
most important street improvement undertaken by 
Boston in recent years—the construction of a radial 
highway about two-thirds of a mile long, extending 
from Charles St. to Cornhill, formed by widening 
and straightening Charles and Ceurt streets. The 
street will then be not less than 100 feet wide from 
end to end and have a maximum width of 155 feet. 
Slices will be taken from land and buildings, includ- 
ing banks and hotels, 130 pieces of land being af- 
fected. The entire cost will be about $3;500,000, but 
it is expected that about $1,000,000 will come back 
to the city in betterments. 





Water Waste in Chicago 


The Western Society of Engineers has prepared 
and submitted to city officials of Chicago a report on 
the water waste problem of that city, in which it 
states that three-fourths of the citizens suffer in- 
adequate water service, although the outlay for new 
plants is increasing at 2% times as rapid a rate in 
proportion to population growth as in other cities 
and operating expenditures overtook revenues eight 
years ago and today the operating deficit is $1,000,000 
a year. This is due to waste—2 gallons are pumped 
for each gallon used. This also seriously curtails 
fire protection, thereby increasing insurance rates and 
the cost of sewage disposal, and makes it impractic- 
able to secure an attractive, filtered water supply. 
Elimination of waste will remedy these defects in 
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the service, double the average pressure, reduce the 
cost, postpone for 25 years the construction of new 
cribs, tunnels and stations, and thereby secure a sav- 
ing of $88,000,000 in construction costs and $145,- 
000,000 in operating costs. 





Michigan Highway Notes 


In his 1922 report as state highway commis- 
sioner of Michigan, Frank F. Rogers deals 
briefly with a number of interesting features of 
the recent work of the highway department, of 
which the following brief notes have been made: 

Practically all contracts for concrete pave- 
ment awarded during 1922 provided for a metal 
construction joint running lengthwise of the 
pavement. “This tends to define definitely the 
crack which usually is experienced down the 
center of concrete roads and also acts as a divid- 
ing line for traffic. 

“The department has adopted a general policy 
of constructing one-course gravel roads on many 
of the trunk lines which are not heavily travelled 
at present, deeming it good policy to construct 
a larger mileage of this type of road and there- 
fore serve.a greater number of people than to 
construct a higher type of road of decreased 
mileage and therefore decreased service to the 
people in general.” 

BRIDGES—During the past two years the 
department has eliminated a great percentage of 
the steel bridges formerly in use by using con- 
crete girder designs up to 90-foot spans. The 
designs adopted have curved top cords and 
bottom cord brackets. The 90-foot concrete 
girders have been tested and found exceptionally 
stiff and remarkably free from impact and vibra- 
tion. 

The department has paid more attention than 
formerly to bridge maintenance. The work done 
includes cleaning and scraping, painting, floor 
repairs, new floors, repairs to super-structures, 
riprapping, repairs to substructure, cleaning of 
channels at bridge site, and replacing and re- 
pairs of stringers. The department operates five 
2-ton trucks on pneumatic tires with air spray 
painting outfits and small air tools, each under 
a competent foreman and crew of about three 
additional men. During the past two years it 
painted 118 bridges, placed new floors on 29 
bridges and repaired floors and other portions 
of 59 others. At least 60 days is allowed be- 
tween successive paintings and preferably a year, 
three coats of paint being applied where the steel 
is in a badly rusted condition, with a minimum 
of two coats otherwise. An average of over 
$40,000 a year has been spent in this work. 


CLEANING UP ROADSIDES—It has been 
found that, in removing noxious weeds which 
the law requires shall be cut and destroyed, many 
shrubs and other attractive growths are de- 
stroyed indiscriminately, these inc'uding the 
wild rose, hawthorn and dogwood, which the 
department believes should generally be saved, 
as should even the sumach and elder and such 
vines as the wild grape and bittersweet. 
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Nurseries sell these for ornamental planting and 
yet thousands of dollars worth of them along 
the roadside are destroyed each year. 

“In general, the shoulders, ditches and about 
two feet outside the ditches should be kept 
mowed. From there to the edge of the right- 
of-way all noxious weeds, dead brush and rub- 
bish should be removed, but desirable shrubs and 
young trees should be saved and properly 
pruned.” 

Maintenance costs are given for the two years 
covered by the biennial report, for each of the 
several classes of roads in use. Reducing these 
to the average cost per mile, we find that during 
the year 1921-22 the costs were as follows: 
Earth, $268.57; stamp sand, $415.66; gravel, 
$666.94; waterbound macadam, $806.09; bitum- 
inous macadam, $525.95; bituminous concrete, 
$514.09; cement concrete, $829.81 ; brick, $133.36; 
unclassified, $512.34. The last item includes sec- 
tions of road comprising more than one type oi 
surface. The cost of concrete is unusually high, 
largely because the majority of these roads were 
originally built too narrow to carry present 
traffic and many have had to be widened and in 
some cases reconstructed, which cost has been 
charged to maintenance. 





Cost of Concrete 


Pavement 


J. H. Cahill gives the following figures for con- 
crete surfacing performed by him in 1919 on a 
stretch of 6.38 miles of road beginning at the 
limits of Lexington, Kentucky. The average haul 
was 3.69 miles over a comparatively good mac- 
adam road with no grades over 3 per cent. 
Weather conditions were above the average and 
absolutely no delays were encountered because 
of slow delivery of material. The job comprised 
67,373 square yards‘of plain concrete 18 feet wide, 
6 inches thick on. the sides and 8 inches in the 
center. Expansion joints were set only at the 
end of each day’s run. The itemized costs were 
as follows: 

24,053 bbls. cement @ $2.70 less 60 cts.. for 


sacks and 5 cts. discount, credit taken for 

sacks returned; cost of handling and return 

. oo aera errr $51,211.30 
8.580 tons sand f. o. b. Louisville @ 80 cts.... 6,864.00 
15.875 tons gravel f. 0. b. Louisville @ 80 cts. 12,700.00 
1,620 ft. 9 in. expansion joint delivered at Lex- 

NRC LE REPRE INE eee ee 193.20 
Freight on 24,455 tons sand and gravel, Louis- 

ville to Lexington, @ 80 cts............-.. 19,564.00 
Unloading sand, gravel, cement.............- 6,353.70 
Drayage by contract 16% cts. ton mile and 

So Re re ee 17,194.00 
Water line and pumping (labor laying, main- 

taining and pumping).............-eeee0+: 6,332.30 
Mixing, placing and finishing concrete...... 17,675.80 
Covering and watering (labor only, no charge 

6 Bo , EE EES EE ol 5,021.65 
Equipment 25% of actual cost, $21,167.93.... 5,274.20 
Bond, liability and incidentals (pro rated)... 7,846.90 


Se _ a eee eT aI ee $156,431.05 
The total averaged $2.32 per square vard. This 
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does not include the cost of preparing the sub- 
grade, as this was paid for separately and cost 
$6,624.60, or a fraction less than 10 cents per 
square yard. 

Mr. Cahill has also made an estimate of what 


this work would cost today. Cement being a 
little more than 20 per cent higher net, sand and. 
gravel 10 cents more per ton and freight 50 cents 
more, drayage 22 cents per ton-mile with most 
of the other items figured the same. This gives 
a total of $199,621.79, or an average of $2.90 per 
square yard, or 27% per cent greater than in 1919. 


Sod in Earth Road 


Construction 


Not so many years ago road construction in the 
prairie states quite commonly consisted of digging 
sod from the sides and throwing it into the center 
of the road where it was more or less surfaced into 
a crown and left to do its worst to the traffic. The 
writer can remember when the same practice pre- 
vailed in the country sections of New York and 
other eastern states, where roads repaired in this 
way were for weeks in considerably worse condition 
than they had been before. 

The “Service Bulletin” of the Iowa State High- 
way Commission states that this practice continued 
in Iowa until 1914, in which year blade-grader oper- 
ators began the practice of throwing a thin coat of 
sod from the shoulder to the center of the road on 
the first trip and distributing it uniformly and then 
covering this with clean earth from the ditches and 
shoulders from which the sod had already been re- 
moved. This worked well in constructing the road 
where a crown had to be made, but in reshaping 
a road which was already crowned and a large part 
of which had grown up to grass except in a narrow 
travel way, it was not practicable to remove all 
of the sod and pile it in the middle of an already 
crowned road and then cover this with dirt. 

According to the “Service Bulletin,” during the 
past two or three years a blade-grader expert in 
the employ of the commission, O. M. Briley, has 
been working out a new system of handling the sod 
under these conditions. Mr. Briley has described 
the method of working as follows: 

“No one general rule or method of procedure 
will apply to all roads and all conditions,” says 
Mr. Briley. “Generally I find that one plan which 
I will describe, works satisfactorily in most cases 
when the crew goes out to rebuild or reshape an 
old road which has been previously put to permanent 
grade. The same system should apply to reshaping 
most of the roads which have been previously put 
to standard cross section only by the blade-grader. 

“We find the stakes set by the engineers, usually 
in the bottom of the side ditch or where the side 
ditch is to be. I measure the width apart of the 
front grader wheels and then set a new line of stakes 
or move the old ones just the width of the grader 
wheels inside the first line up onto the shoulder of 
the road. With my stakes well up on the shoulder 
of the road I have a good, clear line to follow in 
making my first cut and usually a good footing for 
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I find this is a great 
help in making a good looking, straight shoulder line 
for my road grade. 

“On the first cut, I set the outer edge of the 
blade as high as possible, sending the cutting point 
down so that it will gouge out a rather deep and 
_narrow furrow. As I go I take out my entire new 


both the engine and grader. 


line of shoulder stakes. Material thrown out of this 
furrow frequently carries with it considerable grass 
and rubbish but seldom heavy sod. This, of course, 
goes toward the center of the road into more or 
less of a ridge but usually there is no difficulty in 
covering the material up in later operations. On my 
next trip around, the deep furrow forms a trench to 
guide and hold my left front wheel for the first 
heavy cut which usually gives me the shoulder line 
of the grade and the center line for the bottom 
of my side ditch. The furrow also provides the 
trench in which to throw the sod and grass that 
comes out on this second round. 

“Usually one cut gives the lineup for my side 
ditch and shoulder and gets most of the grass and 
sod up into the trench. As this material comes off 
the blade it is usually turned sod side down into 
the bottom of the trench and left with a thin coating 
of fairly clean earth on top. I then make as many 
cuts as are necessary to open the side ditch properly, 
clean off the back slope and get the material needed 
to fill out and shape up the road grade in the cus- 
tomary manner. All this latter dirt is, of course, 
thrown on top of the sod and provides good, clean 
earth for finishing and working up the traffic surface. 

“Occasionally when the traffic surface is badly 
weed grown a considerable distance out from the 
shoulders making too much grass and sod to throw 
toward the center when making the first trench cut 
described above, I make a thin cut on the first trip 
around, throwing the skimmed off sod and weeds 
out into the side ditch. The next trip around the 
trench is made and on the third trip, or the first 
trip made down the side ditch, the skimmed off sod 
and grass with additional material is thrown back 
on top of the road and into the trench. The building 
and shaping of the road grade is then continued as 
described above.” 
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Truck Weights and Gasoline Taxes 


Recent reports from most of the states show 
a spread of the idea of raising highway revenues 
by taxing gasoline; also that of setting a limit to 
the gross weight of motor vehicles, although 
there is no general uniformity in the limit set. 

Thirty-three states now tax gasoline, and of 
these eleven levy a 2-cent tax and three others 
will advance the rate from 1 cent to 2 cents next 
January. In eighteen states the tax is now 1 
cent; while in one state it is 2% cents and in 
three states it is 3 cents. 

The maximum gross weights allowed, accord- 
ing to the latest figures at hand, are: 12,000 
pounds in New Mexico; 12,500 pounds in Ver- 
mont; 15,000 pounds in North Carolina; 16,000 
pounds in Colorado and Florida; 20,000 pounds 
in Alabama, Iowa, Maine, Maryland, New 
Hampshire, Ohio, South Dakota, Tennessee, 
Utah and Virginia; 22,000 pounds in Delaware, 
Oregon and Texas; 24,000 pounds in Indiana and 
Washington; 25,000 pounds in Connecticut, 
Nevada and Wyoming; 26,000 pounds in Penn- 
sylvania; 28,000 pounds in Minnesota and New 
York; 30,000 pounds in California, and 32,009 
pounds in Illinois. 

As the motor vehicle manufacturers of the 
country are said to be almost unanimous in the 
opinion that the 3 or 3!4-ton truck is the most 
economical unit, with the 5-ton as the economical 
limit, it seems probable that the states will agree 
on 20,000 to 25,000 as a universal standard. 





Iowa Board of Engineering Examiners 


The Iowa State Board of Engineering Examiners 
is now organized with the following membership: 
Seth Dean, Chairman, address Glenwood, Ia.; L. M. 
Martin, Vice-Chairman, address Atlantic, Ia.; Alvin 
LeVan, address Des Moines, Ia.; B. F. Fleming, ad- 
dress Iowa City, Ia.; C. S. Nickols, address Ames, 
Iowa. 

All correspondence or business matters for the 
Board should be addressed to W. C. Merckins, 
Secretary, State House, Des Moines, Iowa. 





Street and Highway Statistics 





Replies to questionnaires, supplementing the tables published in the February, 
March and April issues of Public Works. Amounts of city paving and high- 
way improvement done in 1922 and contemplated in 1923 





Statistics obtained by us from officials of several 
hundred cities relative to the amount and cost of 
street pavement laid during 1922 were tabulated and 
published by us in the issues of February and 
March, and those relative to county and state roads 
improved during 1922 and also work contemplated 
for 1923 were published in the April issue. Since 
the tabulation of these replies, others have been re- 
ceived, and are given in the tables following. 

In addition to these tables, others are given that 
were crowded out of the previous issues by lack of 





space, these giving information concerning “Muni- 
cipal Repair Plants,” “Waterbound Macadam and 
Gravel Pavements and Cement Sidewalks,” and 
“Reinforcement and Resurfacing” of county roads. 

In the last table is shown a great variety of kinds 
and weights of reinforcement, although the influ- 
ence of state highway standards is shown by uni- 
formity among the cities of a given state, as in IIli- 
nois, Iowa and New York. The present tendency 
seems to be toward the development of standards of 
weight throughout the country. 
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See eee eee ee ee wees 





PUBLIC WORKS 


Waterbound Macadam 
— = 


Gravel 
——a 


267 


Cement Sidewalks 
—— 








see ewes 


see eens 


seeeeeee 


eee eeeee 


see ee eee 


see eens 


eee eeeee 


ee ee 


eee eens 


eee eens 


eee eeeee 


see eens 


see ee eee 


see eeeee 


eee eens 


eee eens 
eee eeeee 
ereeeeee 
see eeeee 
sew eeeee 


eee eeeee 


eeeeeeee 


eeeeeeee 


see ee eee 


oeeeeeee 


eeeeeeee 


eeeeeeee 


see ee eee 


see ee eee 


eee eeeee 


cee eeeee 


eee eeeee 





eae eeeee 
eee eeaee 
eeeeeeee 
see eeeee 
see eeeee 
eeeeeeee 
eoeeeeeee 


eee eeeee 


eee eens 


see eeeee 


eeeeeeee 
eee eeeee 
eee eeeee 
eeeeeeee 
eee eeeee 
eee eeeee 
eee eeeee 


eee eeeee 


eeeeeeee 


eee eeee 


3-4 mi. 
20,000 


see eeeee 


eee eens 


eee eens 
eee ee eee 


Area 
Cost sq. ft Cost 
ae ee 24.18 mi .19 
che 16,000 -20 
i mir 4,500 16% 
Se ere ae 23,040 alenundaa 
anew kee 52,000 7,280.00 
ace tiaen 4,500 900.00 
uenotas 13,170 2,610.00 
‘‘eueaekn ,50 1,520.00 
eee ee 15,290 2,220.00 
.40 40,000 .22 
15 10,000 13 
atesmnueve 20,000 3,600.00 
pees ates 23,414 1. ft. 18-.22 
.70 4,500 18 
Pf eee 26,400 1. ft. seemed al 
meade 8 18,000 anc eee 
juvdeuss 2 mi. 18 
ae dns 323,464 -18 
Bae os ts 6,000 1,200.00 
ioe eeens 61,814 12,981.00 
Ree eee 90,000 -21 
.45 4 mi. .16 
Sere 3,650 18 
Ge ae 7,000 1. ft. 1.00 
Reyes 204,561 36,821.00 
a estanee tani 157,680 13,654.00 
“ch ees 48,000 15 
ite ei ee > 1,500 24 
hemcuanle 1,098 83% 
se een 31,000 18 
1,400.00 18,000 5,500.00 
iceans < 6,000 er ee 
ae re ee 5,445 1 
seach’ 12,400 3,000.00 
»ebevees 2,750 .27 
inieaten 2,898 .25 
see eeeee 2,237 1. ft. 2,690.00 
cab aia 8,00 .15 
tt eeeees 4,500 .30 
ceeeeeee 2.0 mi. errs 
means 37,000 .22 
6onneeoes 41,436 ebeceese 
3,050.00 3,087 648.00 
8,000.00 177,795 26,669.00 
3,700.00 5,000 1. ft. 4,000.00 
jeeGseer 1 mi. .18 
Keune eee 88,650 13,900.00 
cocccecce 10,000 1,250.00 
50,000 -15 
er er 10,000 1. ft. 1.26 
a > 'pecaneus «  “Seannu ae 
Peer 2,000 -20 
1.25! 54,000 .09 
ee ee 12,000 .25 
35 90,000 08% 
‘cue 20,576 3,086.00 
ee” asvcnteece | “eequareete 
Ps ee aes 126,000 20,000.00 
renee ues 5,500 1. ft. pceeobgs 
.50 15,300 -20 
16,027.00 75,825 12,638.00 
‘ 76,572 16 
‘euraded 10,984 14,154.00 
2,013.00 5,790 2,193.00 
Re <P 67,445 Veceunene 
a Ae 15,000 er ae 
+a aald 97,613 19,977.00 
i ealatenes 25,000 6,250.00 
Srey ee 300,000 glass hele 
Setanta a uina 97,200 24,000.00 
ieee 13,500 pak @odhs 
. ee eee ee 
ptassees 10,200 2,572.00 
va pee 12,000 aeons 
2,100.00 7,00 1,260.00 
.teu0wer 2,000 1. ft. -75 
rweenen’s 46,000 .09 
inese nes 1,666 14 





Wisconsin (Continued): 
New London 


Oshkosh 


0) — ee 
Sheboygan 
Tomahawk 
Wausau ...... 
Wisconsin Rapids 


Wyoming 


CEE cccccce 
Sheridan ...... 





® Surface only. 
without curb. 


eee eer er eees 
coer e seers 
eoreeseees 
er 
eereeeeeee 


Cr 


er 


eer reeee 


1 Treated with asphaltic oil or tarvia. 


PUBLIC WORKS 


WATERBOUND MACADAM AND GRAVEL PAVEMENTS 











eeeeeeee £8 eee wee 


basins. ®Per lineal foot, including curb and gutter. 


Waterbound Macadam Gravel Cement Sidewalks 
titi ian ‘ on ‘ = A 
Area Area Area 

sq. yd. Cost sq. yd. Cost sq. yd. Cost 
peeeoes ~ ~ “wedhdlews .9060—s wee eRes 4,000 s tiateia ah 
Cte: jj §§ tejaasaa. j- wlewtakiee “ esemedigas 3 mi. 14,260.00 
9,000 3,150.00™ 3,000 460.00™ 800 96.00 
(aeeenas  -gebehees j ctieeme jj séuteuen 55,829 9,789.00 
beeen. ° ~ . shpetas 1,935 1.75 és “pep SIE. 
ombenees j. wsheteaeww j§-  gabgal ° ineeaddn 158.400 15 
eke. tewesee  <auintass  <wté@desé- .§ ~ dueteeds 27,000 an 
hutwoss  Sewdecsee -* ‘oalmene ‘gasuhincis 124.468 -20 
Ae 26,142 -25 


¢ Surface and grading. * Surface, curb and gutter. * 2,000 yds. with grading and curb. 4.000 yds 
m™ Includes grading, curb, raising manholes and building catch- 





County 
Arkansas: 


Hempstead 


Colorado: — 
Cheyenne 


Connecticut: 
Fairfield ...... 


Florida: 
Broward 


Glades .... 


Pinellas 


is. SIs ceses 


Illinois: 


Bond ccccccses 


Henderson 


Schuyler 


Indiana: 


Tippecanoe 
Vermillion 


Iowa: 
Dubuque 


Kansas: 
Anderson 


SOWSTE oc ccces 


Louisiana 


WE booceee 


Michigan: 


Genesee .....-. 


Minnesota: 


Red Lake 


Montana: 
Gallatin, 


Madison, Broad- 


ROAD WORK CONTEMPLATED FOR 1923 


Kind and Amount of Work 
$45,000—2.7 mi. conc. or asph. rd. 


50,000—30 mi grading—7 mi. 
state road 
130,000—8 mi. gravel surf., incl. 
grad. and 30 mi. grad.; 
maint., $25,000 


Satahawanate —2 mi. gravel 


200,000—Chiefly asphalt surface 

32,000—Ap. 8 mi. plain macadam 

2,863,030—Vit. br., conc., asph. blk., 
sh. asph. or bit. mac. 

310,000—8 mi. bit. mac., 26 mi. 

W. B. mac., surf. treat. 


50,000—Complete last year’s con- 
tracts and grading 
15,000—Bridges 
500,000—15 mi. cement concrete, 
120 earth maintenance 


500,000—14 mi. gravel—6 mi. Em. 
asphalt 
pacha’ —7% mi. concrete 


250,000—18.2 mi. grad., incl. 40,000 
cu. yd. solid rock 


300,000—Grade all earth roads; 
13 mi. gravel roads 

40,000—Clay surf, 8% mi.; Blade, 
11 mi.; 4 mi. Fresno 


eee —Ap. 40 mi. gravel 


565,403—39 mi. grav., 1% mi. 
paving 


159,000—25 mi. grad., bridges and 
culv., 3% mi. gravel 

100,000—15 mi. grading, 15 mi. 
gravel, 30 mi. blading 


water, Jefferson Ap. 300,000—Grad., drain and gravel 


Nebraska: 
Cheyenne 


a 


surfacing 


80,000—12 mi. Federal 
18.000—Grading, dirt surfacing 
900,000—Earth work and bridge 
construction 
140,000—8 mi. gravel and clay 
surfacing 
20,000—Grading and maintenance 


County 


New Jersey: 
Burlington ...... 


Mercer . 


oe eeeeeee 


New Mexico: 


Dona An 


New York: 
Broome 


Essex .. 


Beccccece 


Livingston ,..... 


Montgomery ..... 


wi Peer 
Washington ..... 


Yates . 


North Dakota: 


Adams . 
Divide . 


eeeeeeeee 


NN is non era's at oss 


Oklahoma: 
Caddo .. 


eee eeeeee 


South Carolina: 
Orangeburg 


South Dakota: 


Cee 2 


Texas: 


EET ee 


Somervil 
Washing 


a a setae 


SOM .cs ss 


Washington: 


Island . 


Wisconsin: 
Trumpea 


eeeeeeee 


leau 


Kind and Amount of Work 


175,000—Ap. 15 mi. sheet asphalt 
500,000—100.000 sq. yd. bit. mac., 
50,000 sq. yd reinf. conc., 
2,500 sq. yd. sh. asph., 
2,000 sq. yd. brick, 4,500 

sq. yd. granite 


ea laNg eda —18 mi. gravel surfacing 


150,000—15 mi. top on 1922 base, 
Tarvia-bound; will lay 
more base 
2,000—Grade and gravel 
14,500—% mi. mac., 1% mi. co. 
rd.; final course of 4” oil 
penetration 
320,457—-19.3 mi. bit. mac., 0.5 mi. 
conc. 
icmouwedae —1l1 mi. crown and gravel; 
ap. 5 mi. gravel resurface 
8,000—44 mi, mac., 1 mi. re- 
surface; remainder earth 


road 
117,088—2 mi. bit. macadam 


. Ap. 150,000—Bit. macadam 


206,811—5 mi. bit. macadam 
140,000—Gravel and macadam 
324,000—Bit. macadam 


12,000—Gradin 


& 
Ap. 30,000—12 mi. state rd.; gravel 


12; 18 mi. of earth rd. 
patuaiaipraree —11 mi. grading. 


142,429—Grading, gravel, clay 
130,000—Sand-clay rd., conc, rd. 


grad., 22 mi. 
gravel 


55,000—36 mi. 


12,000—Ap. 75 mi. grading 
175,000—30 mi. gravel on sur- 
faced roads 
835,000—39 mi. grading and 
drainage structures 


50,000—2 mi. grad. and gravel 
750,000—........ 


300,000—Grading, shale and 
gravel surface; culv. and 
bridges 





NS Slate od teres 


Florida: 


re 


Pinellas . 


st. Nena 


Montana: 
Gallatin, 
Madison, Broad- 
water, Meagher, 
Jefferson 





ROAD IMPROVEMENT DONE IN 1922 


Cement Concrete 


Bit. Macadam (M) and 
Bit. Concrete (C) 


Amount 
Miles or Sq. Yds. Total Cost 
60,000 M """ $0.54 
1.0 C 33,000.60) 
5.56 M 22,000.00 


(R = Rein 


Amount 
Miles or Sq. Yds. 


5 R 
3,000 ft.R 


forced) Plain Macadam 
Amount 
Total Cost MilesorSq. Yds. Total Cost 
cre 25 $94,850.00 
eethes 70,000 0.42 
oneinw 10 50,000.00 
eeccce 24 138,000.00 
$90,000.00 — ...... jeeqe3e 
oo es Lee odeece 
aban amen meese 


Vot: 54, No..s 





PORT RI  ea et 



















PUBLIC WORKS 


ROAD IMPROVEMENT DONE IN 1922 


Bit. Macadam (M) and Cement Concrete 
a Bit Concrete (C) (R = Reinforced) 
Amount Amount 
County .........Miles or Sq. Yds. Miles or Sq. Yds. 
New Jersey: 
Cumberland wr 1.10 R 
ee 28,934 M 92,835 R 


New Mexico ° 
Dona Ana........ 


New York: 
Broome 
CP ciséhecss j sesee-s 
0 eee ee 18 
OMGRNES sc cecess 3 

WITH ccccccses 4. 

1 
4 


Aucust, 1923 











Plain Macadam 
Amount 
Miles or Sq. Yds. Total 






Total Cost Cost 


43,000.00 
3.31 


Total Cost 













10.4 205,800.00 coeces eosvee 






16,300.00 
1,789.00 






M 

M 7.950.00 iene jé§ ‘simmua 2% 

M 58,000.00 Snaaaae <i 
75,591.00 
















M 
Washirgton ..... M ae 060—s— nb wD ee 5 
Yates M 188,000.00 7.07 R 346,000.00 
Oklahoma: 
1,020.00 6 
58,714.00 














South Carolina: 
Orangeburg 

Texas: 
Washington ..... 

Washington: 
Spokane 






55,000.00 








SGGGCRSO- == ihe ees = — We 






coceee 14.12 435,000.00 














ROAD IMPROVEMENT DONE IN 1922 







































Grading Earth Surfacing Gravel Culverts & Bridges 
Amount . Amount Amount Included in Cost 
County Mi. or Sq.Yds: Cost Mi. or’ Sq. Yd. Cost Mi. or Sq. Yd. Cost 
Arkansas: 
Hempstead ..... 20,000 $0.30 12 $4,000.00 19 $152,000.00 40 br. & culv. 
Colorado: 
Cheyenne ...,... . 148 china —. jj  wwew ° 29 rere 4 br., 40 culv. 
-? 50 50,000.00 nee “anew 12.5 80,000.00 $23,000 for br. & 
Florida: culv. 
Broward ....e 90,000 cu. yd. ec llc ll (tC! CR UC<ité‘“t I Ce No 
GIGGEE cc ccecscecs 29 33,650.00 ‘~~ wéte oo «ence No 
Pinellas eo ese 40 24.000.00 es  waer060UlCl™C™CO OO No 
BE, Bs ciew ne a0 24 a ee eS ST No 
Illinois: 
TE 656080 tase 60 | | eee eee eee . . Stet" o & h Rieweun i cicew eal 
Schuster .ccvecces 125 SE.00008 sos |  wewees j§§§.§§ 000 $= += 86000 60 culv. & br. 
Indians: 
Tippecanoe ....-- es Pe a ee? a ° — £ #i#  ctprsiiene o0e8 
Vermillion ..... < ‘seem women * = waiionde 3 5,000.00 ceeccees 
Town: 
bubuque ........ 60,000 ee —0lt(“( ile | OC ee 2 6,000.00 No 
Kunnas: 
Anderson: ...... 30 10,000.00 100 6,000.00 8% 107,000.00 Yes 
Seward .i.c..e-. 3 150.00 1% | err ae No 
Louisiana 
Vem, .««s0s ‘ 170,000 cu. yd. 37,000.00  ..-- = = = «eeeee 20 60,000.00 No 
Michigans 
REE Monveseek: dices:  .m_—=~-ee wes | sie 48 408,000.00 Yes 
Minnesota: 
i ee 30 60.000.00 11% 11,000.00 18% 36,500.00 2 br., 29 culv. 
We eons eee 20 25,000.00 14 2,800.00 5 4,500.00 No 
Montanans 
CT ee Sade ooo 70 9400680 «89s = wesens 9 7,200.00 280 culv., $16,800 
Gallatin, Park, 
Madison, Broad- 
.. water, Jeffersor. 90 $60,000.00 j= .60+ = = eveces 60 180,000.00 Yes 
 TPERRUTE ... 2.4. — 488.00 = ..5- ew ew we jkow 2 ie) one New br., $678 
Nebraska: 
Cheyenne ....... 200 20,000.00 wih -oaemreaes we ween No 
CREE vecsnes : 12 5,000.00 75 5,000.00 oe " ae No 
SEES aie-n ae + e606 10 200.00 15 300.00 a. | bridal No 
ee ee 60 5,000.00 ee” 60Ctti«‘ sw OT er ee No 
Lancaster ....... 500 25 5eeee 0Cti‘C ks 0—~C~—C we com, §§'\-.timpmeee  ° (gouideee ‘ 
Morrell .oecerees. 3 isi. the dees 3 10,000.00 11 22,000.00 No 
Se -32 6,400.00 ..-- =v aveee seeeee No 
New Jersey: 
occ.» lives jG Seteckee  Seeeere? weds 6% 49,000.00 Yes 
New Mexico: 
Dong Bee.s<; 2... 41,600 cu. yd. 12,500.00 10 2,300.00 20 40,000.00 All small culverts 
New York: 
eeee 62084462... aS re ee es No 
’ Washington Pais, SRiceeeoe ~supowoeGnes! tite... 15% 6,000.00 Yes 
North Dakota: 
AGE odens sean 118 Sl 2s a 70 culverts 
on ga 20 Yt eee ee ee $5,784 
sei tecnee Se as <@0c0e - wee 5, ) eiaded 1 26, iy 
Okinhoma: 26,000.00 No 
ACG. 665s ae 6 ———e ll 0 (‘aC UCU”! CO! UO! Yes 
Caddo ...+..... a acs RD) ) inde nn Doe Cee we |S Oe 104, cost, $84,985 
- sag I ce a 13 eee Cte 00—“‘“‘“ OO Ul OR TG tC ORS 
Seuth Cavetians 
, /rangebur | eueden ei Ge Misueeeh  , - won »  ~ smitlirneas Alle . 36” ‘ 
South Dalietes 28c-32c A ulv. 36” or less 
. CUMS Gaeweec. ee. 47.5 aeeee)60| wae. © -eeelene 13.03 A785 ——t—“‘é ee ow’ 
eCXas: 
f oct ee eT es 75 50.00 Ok eae =" bekaiitiemie iehkpuekte <a eceere 
Wanhnrle -ecee. +e bois r 300.00m r 9,400.00 Yes 
; washington . 32 98,000.00 32 7.000.900 —s  eeehee No 
} + anhingtons 25,000.00 
DEE £0 66-6 os os \0 
Wieser” Tae eee 2. temic LIL bade f 5 4,000.00 No 
‘Trempealeau 30 125,000.00 15 15 70,000.00 No 








m—per mile. 








s—per yard. 































PUBLIC WORKS 





Reforcement Used 


in Concrete Roads Concrete Pavements 


County 
Arizona: 

Maricopa 

Pinal 


CVC OCCEOR 8 (ROCCO OO 
eee weer wee 


Arkansas: 
Hempstead 


Colorado: 
Mesa 


Delaware: 
New Castle 


Florida: 
ED gi 5 6:'o Oe eee ee 


Illinois: 


Seeder eeeeoeoos ij *eeoe€ oe@ 


$2009 8600 @& & & #8  §§ ee 8 Oe oo 4 


Petes. adhww-ee's a % round bars 
State standards 
State standards 


REINFORCEMENT AND RESURFACING 


Materials Used in Resurfacing 
Brick Pavements 



















Macadam and Gravel ¥ 


Asph. concr. 1%” to 2” 
Caliche and disintegrated 
granite 


see eee ewes 


er 


Bit. concr. or macadam 


Asph. oil and sand 


see ee esses 
see ewer eee 
eee ee eeeee 














































eee ee eweee 


State specifications 
State specifications 
Bars along edge 
%” bars on edge 
Illinois specifications 
%” bar along each edge 

WHRMOBIES ccccccecs %” bars 
| A en Mild steel bars 
Williamson ....... %” bars on both edges 


Pe sssccse 8 8 8=©|§— 8 8§=«*'ernatneaee owe 


Indiana: 
Tippecanoe 
Vigo 


lowa: 
Buchanan 
Des Moines 
Dickinson 
Greene 
Kossuth 
Woodbury 


Kansas: 


ee ee ewe wee ene 
eee eeweeeen es MLALS SPCOCINCALIONS £ & #38 «ee eeereree 


Peoria 
Sangamon 
Schuyler 

Stephenson 


es 
eecoeeeree YE VETS Vl CUBO $jceeeseeevee 
weeoeeeeeee  A2RTLOIS SVCCINCAUONS j~a se eee eense 
eeeeeee SR NET BI0UNR CaCl CUBS i «se eeeevee 
eee ee ee ewe 


eeeeree 


TER eCCee ees é oo 9) Cepmeeeae Emulsified asphalt 


%”" square bars Vooweew eee 
1%” square bars bipeeeteunt 


oeeeene 
SheCeoeo .«§ «+ S98 CCRC eRe 
“eeeeeeeeess jg- jj. 8880008 
eeereeeeenee FR BOUBAISC VAIS ii — $e eee88 
eeeeeeee YO BOQUELTSC VAIS i j+ig— 2 +e eee ee eee 


Seeeevesoeos § 4  @meeeee@ete j i “1 enesoeoe 


Kentucky: 
Rockcastle 


Whitley 
Louisiana: 
0 Se 
Lincoln 


Michigan: 
Branch 


™~ 
. rock asphalt 


eee ewww eee 
SOR OCCCOC'OS9 j_ + Oere-ew @ere-ele 


5’ bars, 6%’ centers, with  ......eee- 
center joint 


eee ee eeeee 


eeoeerersese 


eee ee eeeee 


Charlevoix 
Chippewa 


eee wre ee eee 


se re SS hs: arate 
ea aan 4%” bars, circumferential paledaaat 
hen re %* stae Beaks ie a bie area wes 
S evakincaie Near e « Center plate, 4%” rods oterepeee 
EE ear ee a egeioe-e sen 


Minnesota: 
Mille Lacs 

Nebraska: 
Lancaster 


‘New Mexico: 
Dona Ana 


esereone jj © e@rerpeeres@. j é i <> om ee ae.8 


ebmeedeos '°  |"'' PReteatenree@e -  o— - + €@0 008864 
deleseodevqwesee 8 8 8 8 @*teermeeewee —£ 6 § ME a eRe ~ 


Seeeseeewe —- ~°- §. “Bo SPeeee@e Bes 


N. Y. State standards 
5 lbs. 


71 lb. mesh 
Kind not determined 
” bars 


eee weer eee 


Ashland 


er ee 
SSepgeceaneteo  j- *tO06¢0¢0R0000 &+; + ,° + i  & )/)$¢ 8:6 9008 @e:8 


Fairfield 
Hancock 
Harrison 
Henry 

Holmes 
Lucas 

Medina 
Paulding 
ee eee ° 


Po eee %” veds, 6% ID. per 8G. FA. ss“ ssvcvvcves 
cies eens alae o% Asphaltic materials 


Trumbull Rods Asphaltie concrete 
Van Wert 7s Veen TOR i=“ HN FHC 


feeewrw~wes  ~ § bts eee ss lll STEN GHEE: go Je 
ceoeeceee ses  S8SMIUIS SLBANGATQ .xs== 2 #&#+#+#= eee eseeece 
eeeeeeeee j= |. @e@e@ ee e8ee08 
S666666¢608¢00 . oan Be oe @ & & & & & & & # ‘6 eee eos 

Séé¢00e6¢e000 .. e6Oeeeeeees jj i i iji§=§@:6* © @0 e400 
eee ee eeeee 


eee e ewes 
eee eee eee 


eee eens 


Tarvia 
Emulsified asphalt 


Ky. rock asphalt 


Sheet asphalt in city 


eee eeeeene 
eee ee wees 
eeeee ewer es  — = ——— eee ee eee 
eee ee ee eee 
CHOCECOCHER” 86 0A Ct” OO OR aa 


seneceenecen<¢  @ @ @.4©=—.—lrc(“(‘(‘( ! i Se ; 


eee teense 


at jointly Gravel, asphalt, ‘cold patch. 
Refined tar for macadam — 


Gravel 


eee eeeeees 
cee ee eeeee 
eee ee eeene 


Poeenecoeo® . . », 5 COO COT OeS 


Concrete and bitumen. 
Clay and gravel 
Bitumin. surface treat. 


eee eee eee 


er 


Cold patch and new rock 
or gravel 


Heavy asphaltic oil- 
Sand-clay gravel 


Cold tar and asphalt 


¥%” chips and tarvia 
Cold patch tar and pea 
gravel 
Surface treatment 
Tarvia A & crushed rock 


eee eeee 


eee eeeneee 


coer ewe eee 


<pimceeie Asphalt and refined tars 
Asphaltic macadam 





eee weereee 


eee ween eee 





ieeeaa kes Gravel 

Tarvia 
Bit. macadam 
a ee Tarvia M 
ceccsces Bit. macadam 5 
Concrete top in some cases : 


eee eee ee oe 


Oil or asph. surface treat. 
Tar or asph. surface treat. 


eee ee eeees 


Al and Til 





eee ee eeeee 


Tar and asphalt 
Blast furnace slag 
Stone and tar 


ee 


eee ew ew wee 
eee ew ewes 


eee weer ene 


eee eeeee ee 


M T tar & No. 6 stone 
Tar and asphalt 
Cut-back 
Tar & asph. surface treat 





eee eee e eee 


Rock asphalt 
Brick 


























| eae 





Aucust, 1923 


Reforcement Used 


County in 
Oklahoma: 
Beaver 
Creek 
McIntosh 
Tillman 


Tennessee: 
Johnson 


Texas: 
Cameron 
Bl Paso .. ccc 
Fannin ..... 
Harris 
Hidalgo 
TOermae ...-- ‘ 
Palo Pinto ......-. 
BROWER ccccdsces 
Smith 
Washington 

Virginia: 
Albermarle 
Augusta 
Pittsylvania ; 
ee 

Washington: 

Clarke 
Pierce 
BEE: 4.0.0.6060066s 
Whatcom .ccceoces. 
WRETIRM asc cccess 

West Virginia: 

Mineral 


ree RCS Oe K 


er 





eeeeee 


Wisconsin: 

Fond du Lac...... 
Jeera 
Jefferson 
eee 
OED. 6. 54 6%.6.s005 
Richland 
Sheboygan 
Trempealeau 
WN 5604400 
Walworth ........ 
WHEE 5.646865 


Concrete Roads 


1%” sq. and %” round bars 


Bates section 


ind not decided 


Bars, 4 lb. per sq. yd. 


Asphalt 


Illinois state standards 


Ae 4%” bars every 18” each way 


%” sq. bars 


ereeeeeee 


%” bars 


Mesh 65 lbs. 


1%” rods, ¢ centers trans. 
5 


lbs. 
%” bars 
Mesh 


1%” bars every 4 ft. 


Mesh 


1%” sq. & %” sq. bars 
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- 
Concrete Pavements 


Tarvia A and B 
Asphalt 


ee6eneesss —=—6UCUC~—~—C~— «Ctl 


Asphaltic concrete > 

Asphaltic concrete 
Concrete ; 
Asphalt ‘ 


REINFORCEMENT AND RESURFACING 


Materials Used in Resurfacing 
Brick Pavements 


see eeeeeee 


eeeeeeeee 


oer eeeeeee 


Reconstruct subgrade 





271 








Macadam and Gravel 


Tarvia A and gravel 


Asphalt or gravel 
Invert. penetra., topping, 1” 
Shell 
Rock asphalt 
Bitumen 
Asphalt 


eee eeeee 


Bit. penetration mac. 
Tar and asphalt 
Tarvia & %” lime. chips 
Bitumen & crushed limest. 


Clay and rock 


see eee wene 


Limestone & cold tar 


and replace brick, 


Tar ; 


Asphalt 
Asphalt 


eee een eee 


eee eeeeeee 


eeeeeeeee& 
Tarvia and gravel 


Clay and gravel 





TOTAL COUNTY, STATE AND FEDERAL FUNDS 


County and State 


Arkansas: 
Ee er ee $172,000 
Colorado: 
eee eee ee ee 81,193 
ee Breer 152,000 
Florida: 
PUNE ccccseseceeees 350,000 
oe 50,000 
Pi DO ce cag cess veees 150,000 
DE: Sacnacnsve eéeeed 140,500 
Illinois: 
Serer eee 100,000 
, vccmuigte wees 25,0008 
re 100,000 
Indiana: 
See ap. 820,000 
lowa: 
SN oo gh 6g reign a 200,000 
Kansas: 
EE, nn 5 64 wind dios em 266,000 
a rere ee 12,000 
Louisiana: 
WEE. gncoueebes thse 133,000 
Michigan: 
SEI” 5 ks Awe 66 we se ap. 800,000 
Minnesota: 
Se 147,8338 
WO, oo sc aewewean 100,000 
Montana: 
0, ee 62,000% 
Gallatin, Park, Madison, 
Meagher, Broadwater 
and Jefferson...... ap. 1,000,000 ap. 

SESS 48,092 
EEE ac teasvexe eeu 1,935¢ 
Nebraska: 

0 SES a ee Be 50,000 
DN Ss cu woe buweeed aie 55,000 
Pkt tbemecsene Ameen 
a ee 60,000 
IE 2S. gus ¢ ore ah ars v-< 350,000 
DEE otcbewenaaad's 4 32,000 
MEE? £546.6.254.00< avons 4 65,0008 
SE Seehaetaeahewrnsy : 


Spentin1922 Available for 1923 





New Jersey: 





20,000 trunk roads 





County and State 


Spentin1922 Available for 1923 


$45,000 PE ‘usneeeoveees 315,000 175,000 
DY Seeedbedeauccees <s8068% 500,000 
50,000 New Mexico: 
185,000 ge 260,000 = caeeee 
0 New York: 
— LL , Sere eee 160,000 150,000 
310,000 RE et eer 18,000* 2,00 
32,000 GONOHCE 2. ccscccccccees 16,000 14,500 
SE kt dbcd bee eesae ee 250,918 320,457 
BEGUMEMOMNOTT 3 cccccceses 28 eser 8,00 
50,000 GE Sonat cdnceuns ap. 116,000 117,088 
15,000 Es caieneae'ciiin't ap. 71,000" ap. 150,000* 
500,000 hs cid cucateas 200,000 206,811 
Pk! Pree TTT . 120,000* 140,0008 
500,000 , ee 534,000 324,000 
North Dakota: 
250,000 esos stones ap. 13,000 12,000 
Pt Foden enasesenee a 60,000 ap. 30,000 
300,000 ° DE kccgicnceessusn en ee — 060—Ct«‘“( KR Oe 
40,000 
Oklahoma: 
DE Gi cow knw aeeeme 58,000 26,500 
i tities GE Knwe dacounenseeets 168,127 195.002 
d 0 
565,403 | eee Ter tre 47,00 6,030 
South Carolina: 
159,000 cr ap. 300,000 130,000 
100,000 South Dakota: 
200,000 CE 666560 cies Fe6ccive 70,343 55,000 
Texas: 
CEE chp cus ensdeenw see 15,000 12,000 
300,000 SPP errr eee 50,000 175,000 
14,000 Washington -.-..6...08- 1,212,000 835,000 
11.000 
Washington: 
NT rr ee 52,000 50,000 
80,000 DE gscndessésitesss 1,056,930* 750,000 
18,000 Wisconsin: 
anata Trempealeau ........-. 275,000 300,000 
900,000 
140,000 a—county funds only. ‘—on bridges. ‘—county and 
45,000 state aid. *—does not include money spent by state on 
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County. Kind and Amount of Work. 
Texas—Continued 
Palo Pinto....50 mi. bit. topped macadam 


Red River....Gravel surface state highways, concrete 
drainage structures—$250,000 


Rockwall ---12 mi. single track concrete. 

Runnels ......10 mi. earth grading with conc. structures 

Schleicher ....9.86 mi. bit. macadam, including concrete 

: drainage structures. 

CIN, <avicicnic,s 60 mi. sand-clay, 20 mi. gravel. 

65 as 06 30 mi. gravel, 7 mi. bit. surface macadam, 
4 mi. concrete. 

Somerville -50 mi. gravel surfacing. 

Tom Green....15 mi. bit. surface on waterbound mac. 

Uvalde ......25 mi. bit. top, 60 mi. gravel, grading, 
drainage structures. 

Washington ..’9 mi. grading, drainage structures. 

\ ae | mi, gravel and macadam—$150,000. 

Virginia: 

Albemarle ....59 mi, grading & draining, 20 mi. mac- 
adam, 2 mi. concrete. 

AMBUEER. 55.06.00 t mi. bit. macadam, 1 mi. gravel,.5 mi. 
waterbound macadam. 

Pittsylvania...° mi. conc., $300,000; 15 mi. soil, $60,000. 

Tazewell ..... trading, macadam, bridges (county only). 

Washington: 

Clarke ......./ mi. grading, 3 mi. paving, 255-ft. conc. 
arch (state). 

Ferry .........5 mi. grading and graye surfacing. 

Grays Harbor.!10 mi. gravel road, mi. conc, pavement, 


reconstruct trestle bridges. 
-..2 mi, grading and graveling. 


Island ..... 
-.-'% mi. grading and gravel, $40,000. 


Jefferson ... 


eae ee 3} steel bridges. 
PO ES 7 mi. concrete, 20 mi. gravel. 
Okanogan ....15 mi. grading (gravel). 


Pend Oreille...10 mi. primary, $110,000; 1 mi. permanent 
heavy, $15,000. 


Whatcom ....2.5 mi. conc. permanent 16 ft. wide. 
Whitman ..... 15 mi. grading, including culverts, 5 mi. 
crushed rock surfacing. 
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PUBLIC WORKS 
HIGHWAY WORK CONTEMPLATED FOR 1923 


Continued from the April Issue, Page 146. 


Montana: 


County. Kind and Amount of Work. 

W. Virginia: 
Berkeley .....5.25 mi. waterbound macadam, 
OO eee Grading and drainage, $164,000. 5s 
Mineral ...... 11 mi. plain macadam, 15 mi. grading. 
ee 7.67 mi. plain concrete, 9.0 mi. bit. mac- 

adam, 40,000 sq. yd. brick. 

ne oe 10 mi, grading, 3% mi. paving. 
WOON cccdbivas Cement concrete, gravel & improved earth. 


Wisconsin: 


Adams -..8 mi, gravel surfacing, 10 mi. clay-gravel 
surfacing. 

Ashland ..... -Grading, surfacing, bridges. 

Bayfield ...... Reconstruct old roads, repair few bridges. 

Florence ..... 15 mi, grading, 8 mi. surfacing with mine 


rock and gravel. 
Fond du Lac...9 mi. surfacing, 40 mi. gravel & grading, 
6.6 mi. conc, surface, 34 mi. paving. 


Pees s4s88 Grading, $50,000; bridges, $25,000. 

Jackson ...... Grading and surfacing. 

Jefferson ..... 46 mi, concrete. 

SERMORE ..ccces 20 mi. grade and gravel. 

La Crosse..... Bit. macadam. 

Polk ........-Grading and graveling. 

Portage .++..30 mi. gravel, 6 mi, 18-ft. concrete. 

Richland ..---12 mi. grading, 12 mi. gravel surfacing, 

mi. concrete, 3 mi. shale. 

Sauk .........Macadam, grading, bridges & culverts. 

Pe .nceces Construction, $61,000; gravel, $30,000; 
bridges, $5,000, 

Shawano ..... Grading, culverts, surfacing with gravel. 

Sheboygan ...42 mi. gravel, 5 mi. concrete. 


Trempealeau..Grading, shale surfacing and gravel, cul- 
verts and bridges. 


Vernon .......Shale surfacing, $14,000; 66,000 sq. yd. 
concrete, $12,000; grading, bridges. 
Walworth ....18 mi. gravel, 28 mi. concrete. 
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274 PUBLIC WORKS 


Minneapolis Street 
Maintenance 





Resurfacing oiled streets by scarifying, 
pulverizing, blading and rolling. Method 
of operation described in detail. 





Street maintenance in Minneapolis is conducted 
under a somewhat unusual system, in that there is 
a street commissioner for each of the thirteen wards. 
These commissioners are under civil service and so 
are well protected. Each is independent of the other 
twelve and in most respects is entirely independent 
of the city engineering department, although nomi- 
nally the city engineering department, is designated 
by the city council as the general street commuis- 
sioner. The director of the Bureau of Municipal 
Research, F. L. Olson, who has furnished us with 
most of the information contained in this article, 
states that so far as he can learn there is no con- 
sultation by either the commissioner or the two 
aldermen of any of the wards with the city engineer- 
ing department concerning the equipment and 
methods to be used in street work and the result is 
that the city is likely to have as many different kinds 
of equipment as it has wards. 

One of the wards, the Second, is operating a new 
piece of equipment, and Mr. Olson recently in- 
spected the work being done by it. He describes the 
method of resurfacing.a street with the use of this 
machine, a: combined tractor and roller with a scari- 
fier and grader attached, as follows: 

The machine was operated from the rear by one 
man who controlled the scarifier and was able to 
watch the results of his work because of the location 
of the driver’s seat. There was no grader attached 
to the machine, but a grader can be hooked on in a 
minute or two. This gives the driver opportunity to 
watch the work of both machines. The tractor 
weighs, as now built, between 8.and 9 tons. It 
moves along at a good rate of speed and is very suc- 
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cessful in scarifying, grading, pulverizing and roll- 
ing the soil, despite the oil which tends to break up 
the dirt in cakes. 

In explanation of this last statement, Mr. Olson 
states that a somewhat similar machine of another 
make working on another street broke out the pave- 
ment in large-sized cakes which were bound together 
by the oil used by the city for keeping down the dust 
on its dirt streets; the blade in this case not smooth- 
ing out the surface satisfactorily, with the result 
that traffic produced numerous chuck holes soon 
after treatment. 

In this Second Ward work the plan of operation 
was to scarify the street first, then have a man blade 
it for purposes of breaking up the larger cakes of 
dirt. Next the tractor with a grader attached or 
separately drawn, as the case may be, again bladed 
the broken-up surface in order to further pulverize 
the dirt. The dirt was continually brought toward 
the center of the street in windrows and this turn- 
ing-over process, plus the blading and the action of 
the heavy drum, served to reduce the dirt to very 
small particles. After the blading, the final action 
was for the tractor, with the scarifier lifted and 
without the grader, to roll the street. The last 
process was the oiling, which varied in amount with 
the character of the soil and the traffic. 

As developed by the latest practice in Minne- 
apolis, the scarifier travels up one side of the street 
the full length of the work (not more than one-half 
mile for an eight-hour day) and back the other, 
scarifying to a depth equal to or slightly greater 
than the penetration of the oil. The grader is not 
used on the first cut, but on the second the grader 
man throws to the right the material loosened by 
the first and second cuts. This procedure is followed 
forward and back until the entire road surface has 
been completely scarified, the material then being 
laid up in a number of windrows. 

The material in the windrows from oiled roads is 
very lumpy, sometimes in pieces two or three feet 
square. The machine is then driven on top of these 
rows with the scarifier raised, the grader throwing 
the material to the sides, making new windrows. 
This is continued until the material is thoroughly 
pulverized, when it is graded back into place to give 

a uniform, level foundation; 








RESURFACING A MINNEAPOLIS STREET. 


after which the road is thor- 
oughly lap-rolled and is then 
in condition to be re-oiled and 
sanded. 

“The particular street in 
question,” says Mr. Olson, 
“was three blocks long, approx- 
imately 1,100 feet. The work 
began at 10 o’clock, an hour 
was taken off for noon, and 
all operations up to the point 
of oiling were completed by 
4:30. I did not remain to see 
the oiling but assume that it 
would have taken not to ex- 
ceed an hour of additional 
time. In this particular case 
there was one man driving the 
tractor at a daily wage of $5 
and a second man operating 
the grader. The _ street 
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commissioner estimates an expense of $3 per 8-hour 
day for gasoline, 50c for oil, but has not allowed 
anything for repairs. The reason for this omission 
is the lack of necessity for making repairs so far, 
heyond replacing a few of the teeth in the scarifier. 
An estimate of five years’ life for the machine with 
a $3-a-day rate of depreciation is charged also. Ac- 
cording to the commissioner, it is possible to com- 
plete from sjx to eight blocks per day. Judging from 
the operation on this one street, I would be inclined 
to say that six blocks was very near the maximum. 

‘“‘No accurate accounts are kept, no time or service 
reports are turned in by the men who operate the 
machines, therefore most of the figures given are 
estimates. I urged upon Mr. Ludwig the 
desirability of keeping accurate reports and accounts 
of the work done in order that an accurate record 
of the unit cost might be arrived at. Personally, my 
impression from this day’s observation is that the 
machine is well worth the investment and that it is 
doing satisfactory work.” The machine used in this 
work was that known as the “Gray Giant” combi- 
nation road and street maintainer. 





Lincoln County Road 
Work by Day Labor 


Lincoln County, Washington, does a large part 
of its road work, including the crushing of gravel, 
by its own forces and equipment. 

During 1922 it operated a plant at Davenport, 
another near Almira with two crushers, one near 
Sprague consisting of two crushers, which it rented 
from Adams County, one near Creston, one near 
Wilbur and a double crusher near Reardan. 

The accompanying table shows the itemized cost 
during the season of operating each of these plants 
and utilizing the material so obtained in road im- 
provement, and the average cost per cubic yard in 
place of the material so turned out and utilized. 

_The work at the Davenport plant included strip- 
ping the pit, crushing, screening, hauling, subgrading 
and spreading. 

The Almira force crushed the entire product to 
l-inch and resurfaced five miles of highway; and 
also, as a separate account, resurfaced the connec- 
tion through the town of Almira, the cost of $870 
being paid by the town. In addition to the items 
given in the table, this force also spent $3,383 in 
grading and ditching, which was paid by the state. 
_ At Sprague the entire product was crushed to 
l-inch and used on 4.3 miles of state maintenance 
westward from the town, together with 132 cubic 
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yards placed on a county road. In addition, this 
gang spent $4,049 in widening shoulders, deepening 
ditches, etc. 

At Odessa, no crusher was used, but a gravel 
loader and a grizzly was used for handling the 
gravel, which was used in resurfacing with an 
average haul of 4 miles. 

At Creston there was an extreme haul of 6 miles 
on one road and work done on three other roads. 
while 1,445 yards of base rock was wasted. 

The Wilbur plant was a poor pit containing an 
excess of sand and 2,096 cubic yards of sand were 
wasted. Graveling three miles of new grading, 
using 6,501 cubic yards of gravel, cost $6,176. 

At Reardan three miles of new grade was sur- 
faced, using 4,726 cubic yards and the remaining 
304 yards was sold for $312, leaving the net cost of 
these three miles $4,845. The average haul was 
314 miles. The work was done in sixteen days and 
nights. 

In his report on this work, which was sent to us 
by J. L. Thayer, construction engineer, he gives 
also prices by contract work, which can be com- 
pared with the force account work above referred 
to. One highway, 4.2 miles long, near Reardan, 
completed in 1922, cost for grading and graveling 
with two-course crushed gravel, 2-inch and 1-inch, 
$23,165 or $5,516 per mile. The price paid for 
gravel in place was $1.46. 

Near Wilbur 6.52 miles of grading and surfacing 
with crushed rock, l-inch and 2-inch, was done at a 
cost of $35,468 or about $5,460 per mile, the price 
of crushed rock in place being $1.70. Another con- 
tract for three miles of standard 24-foot road, 7% 
maximum grade, was graded by contract for $4,710. 
This was graveled by day labor for $6,176, 2,166 
cubic yards per mile of crushed gravel being used. 
Near Reardan another highway three miles long 
was graded by contract for $5,964, being 24 feet 
wide with 7% maximum grade. This also was 
graveled by day labor at a cost of $4,845, using 
1,575 cubic yards per mile. 





Sewer Cleaning in Belle Plaine, lowa 


The main outfall sewer at Belle Plaine, Iowa, 
which, extends several miles from the city proper, 
at one time became stopped up. After trying dif- 
ferent methods of removing the stoppage, a turbine 
machine was employed. As there were no water 
mains nearby, water for operating the sewer-cleaning 
machine was obtained by pumping sewage from the 
sewer by means of an old fire engine. Among the 
materials removed by this cleaning was a cement bag 
filled with sand that had been carried down into the 
sewer during a previous attempt to clean it. 





ROCK CRUSHING 
LOCA BE BEM cb issideinein ois cudonveses Davenport 





AND IMPROVED ROAD WORK IN LINCOLN CO.. WASHINGTON, IN 1922, BY DAY LABOR 
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Recent Legal Decisions 


CONTRACT TO KEEP IN REPAIR PAVEMENT INSIDE 
“TRACKS” CONSTRUED 

In an action by a city against a street railway 
company to recover money paid by the city for 
repairs to a street for a distance of two feet out- 
side of the rails of the company under an 
ordinance accepted by the company providing 
that the company should pave the part of any 
street through which its railway may be laid 
that lies inside of the rails and two feet outside 
thereof, and to keep the parts of the streets in- 
side of their tracks at all times im good repair 
the city contended that the words “rails” and 
“tracks” are not synonymous; that “rails” is 
limited to the metal which forms part of the 
“tracks,” white “tracks’’ includes, not only the rails, 
but the ties, ballast, etc. The Court of Errors and 
Appeals of New Jersey holds, City of Bayonne v. 
Public Service Ry. Corporation, 119 Atl. 9, that this 
may be true when crossing railways, levying 
taxes, etc., are involved; but in the case at bar 
the words “inside” and “outside” clearly show 
that the tracks mentioned mean rails. 


CONSTRUCTION OF STATE-AID HIGHWAY THROUGH 
CITY WITHOUT CITY'S CONSENT 

The Georgia Supreme Court holds, Lee Coun- 
‘ty v. Mayor of City of Smithville, 115 S. E. 107, 
that the state, through its Legislature, has as 
much power and control over the laying out, 
construction, maintenance and closing of the 
highways, streets, lanes and alleys of municipal 
corporations as it has over other public highways. 
It may change, alter or abolish either class of 
these highways at will. It may exercise this pow- 
er directly or may delegate it to municipalities, 
the counties of the state, or to any other consti- 
tuted body. It can withdraw the power, in whole 
or in part, at will. It is the duty of the state to 
lay out public highways and improve them in 
cities as well as in unincorporated county dis- 
tricts. 

The Legislature has power to establish a state 
road, and tax the cost and expense thereof upon 
the county, without the approval of the county. 
Under Georgia Laws, 1919, p. 242 et seq., pro- 
viding for a system of state-aid roads, it is held 
that the State Highways Department, co-operat- 
ing with the county commissioners, can build a 
public road through an incorporated town with- 
out its consent and against its will. 


COUNTY BOARD MAY ALTER COURSE OF ROAD, 
THOUGH NEW PART LOCATED ONLY IN ONE 
TOWN 


The Minnesota Supreme Court holds, Nelson 
v. County Board of Nicollet County, 191 N. W. 
913, that the county board had jurisdiction of a 
petition for the alteration of an existing county 
road by laying out between two given points 
therein a new road, thereby straightening and 
shortening the course of the old road. It was 
immaterial that the part of the new road thus 


petitioned for was only in one town. The order 
establishing such alteration ipso facto vacates 
the part thereof which lies between the termini 
of the new part after the lapse of two years as 
provided by the Minnesota statute. 


STREET SPRINKLING A GOVERNMENTAL FUNCTION— 
CITY NOT LIABLE FOR NEGLIGENCE OF 
ITS DRIVER 

The Georgia Court of Appeals hold, McCrary 
v. City of Rome, 115 S. E. 283, that the sprinkling 
of the streets by a city is an act connected witl: 
the maintenance of the public health, and there- 
for is a governmental function; and the city is 
not liable for the negligence of one of its em- 
ployees while actually operating the street 
sprinklers or water wagon for the purpose of 
sprinkling the streets. This is true, although the 
sprinkling is done by the waterworks depart- 
ment of the city, and although that department 
is operated by the city for gain and profit. The 
court will take judicial notice of the well-known 
fact that the dust in the streets of a city is liable 
to be infested with deleterious germs, and that 
the winds, or swiftly moving automobiles or 
street cars, cause the dust and germs to fly about 
and settle in the eyes, ears, noses and bronchial 
tubes of persons passing along the streets, caus- 
ing illness and disease, and that this may be 
prevented by sprinkling. 


HIGHWAY DISTRICTS AND THEIR SPECIAL COMMIS- 
SIONERS NOT LIABLE FOR NEGLIGENCE IN 
ROAD CONSTRUCTION 

The St. Louis Court of Appeals, Missouri, holds, 
Sharp v. Kurth, 245 S. W. 636, that special road 
districts are public corporations and quasi public 
subdivisions of the county and the state, and, in the 
absence of a statute making them liable for their 
negligent .acts, are not liable for negligence in the 
building and construction of public works, such as 
roads and bridges. And the special commissioners 
of such districts are not liable for their mitsakes of 
judgment or their acts of negligence in doing work. 
They can only be held liable individually when their 
acts are done maliciously and wilfully. 


PAYMENT OF LABORERS’ WAGES BY GENERAL CON- 
TRACTORS TO SUBCONTRACTORS RELEASES 
FORMER 

A foreman for subcontractors on highway con- 
struction not only knew when cash payment to the 
subcontractors was made by the general contractors, 
but acquiesced in the method adopted for payment. 
The general contractors paid the «subcontractors 
enough to liquidate the labor claims, but the forema: 
was not paid in full by the latter. In an action again>: 
the general contractor, the Arkansas Supreme Court 
holds, Miller v. Koetzel Bros., 245 S. W. 33, that 
the foreman had constituted the subcontractors }'s 
agent in the collection of his wages, and payment ‘? 
the subcontractors released the general contractor: 











